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The Mediterranean Sea from Lighthouse. The Suez Canal with the Fresh.Water Canal Adjoining. 
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The West Breakwater with Statue of De Lesseps. 


THROUGH THE SUEZ CANAL ON A UNITED STATES WAKSHIP.—|See page 38.] . 
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articles on subjects of timely interest, If the photographs are 
sharp, the articles short, and the facts authentiw, the contrivutions 
will receive special attention. Accepted articies will be paid for 
at regular space rates. 


THE TWO IMPORTANT PROBLEMS OF THE PANAMA 
CANAL. 

Ever since the recent Act of Congress authorizing 
the President to take such steps as may be necessary 
to acquire a clear title to the property of the Panama 
Canal Company and to arrange treaty rights with the 
Colombian government and to appoint a commission 
for the construction of the canal, it is with no little 
pride that it is recalled that during the past three 
or four years the Scirenrivpic American has persist- 
ently maintained that, all 
Panama route seemed to be the most feasible and 
presented the greatest advantages from a practical 
point of view. It was about four years ago that the 
merits of this route were set forth in our col- 
umns, and we believe that the Scientiric AMERICAN 
has done its share in the work of education and in 
the removal of perhaps perfectly natural prejudice. 
It is not that we believe that there do not exist in 
the way of the completion of the work gigantic diffi- 
culties; but of the two routes, we believe the diffi- 
culties to be encountered in the Panama route are 
much less than at the Isthmus of Nicaragua. 

There are two to be especially noted. One is a 
strictly engineering problem, and the other a question 
of sanitation. Taking the latter first—for if a work of 
this enormous magnitude is to be pushed through to 
completion, it is evident that we must make sure that 
it is possible for skilled and unskilled labor to live 
upon the Isthmus at 
upon our readers the fact that there is no respect in 
which the Panama Cana! has been more unjustly 
assailed than in its reputed unhealthiness. It is 
unhealthy. But it is not by any means the “grave- 
yard” which. the opponents of the canal have per- 
sistentiy represented it to be. When the canal work 
was first started, and the proper methods of sanita- 
tion and the best means of fighting the local diseases 
were not understood, there was undoubtedly a fright- 
ful mortality; but of late years, by the employment 
of colored labor from the West Indies, most of which 
is immune from the local diseases, and by the exercise 
of great care on the part of the white population, it 
has been found possible to keep down the death rate 
to a reasonable figure. Now, we fully believe when 
the United States gets hold of the canal, there will 
be a still further and considerable lowering of the 
death rate. We base this belief upon the remarkably 
successful work which we have done in the new coun- 
tries which came under our care after the Spanish 
war. The most notable instance of this is the fever- 
stricken and indescribably filthy city 6f Havana, 
where, after it had been for centuries in the grip of 
yellow fever, a few years of sanitation carried out 
according to American ideas sufficed to clean out the 
dread disease almost absolutely, and to turn a notori- 
ously unsanitary city into one of decent cleanliness. 
As the Panama work proceeds, because of the un- 
healthiness of the locality there will, of course, be a 
certain amount of trouble, but the “graveyard” buga- 
boo will be found to have been grossly exaggerated. 

The other great problem of the canal is of an en- 
gineering kind, and it will be found at the site of the 
great Bohio Dam, the most important structure on the 
whole work. The dam proposed by the Panama Com- 
pany was to have been of clay founded upon hard 
clay, soft clay, sand and gravel. When the Isthmian 
Canal Commission made its investigation, it decided 
that for a work of this importance, security was a 
prime object to be almed at. Hence they decided that 
as the substrata were of a more or less porous ma- 
terial, it was necessary to build either a masonry dam 
founded throughout upon rock, or an earth dam with 
® masonry core extending everywhere to rock; either 
of which structures would prevent seepage and ef- 
feetually close the valley. Preference was given to a 
core-wall-and-earth dam. The structure as designed 
is to be 2540 feet in length along its crest, and its 
tore wal] will be carried down everywhere to rock. 
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which in places will be reached at a deprh of 128 feet 
below sea level. From sea level for a distance of 30 
feet down cofferdams will be used in making the exca- 
vation, and from —30 to —128 feet the pneumatic pro- 
cess will be employed. The cost of the dam will be $6,- 
370,000; and as it will probably take ten years to build, 
it will be the controlling feature in the question of the 
time of construction of the canal. Once built, in the 
manner suggested, however, it will be a structure that 
will stand for all time. A great deal has been said, 
and much will yet be heard, about the risks and even 
the impossibility of building such a structure by the 
pneumatie process; but while the work is, in some 
respects, unprecedented, there is no feature of it 
which is of such an untried character as to give any 
reasonable doubt to engineers as to the feasibility of 
the structure. Moreover, ten years in the develop- 
ment of engineering in the United States is a very 
long period, and we confidently expect that improved 
methods of construction devised by our ingenious 
American engineers and contractors will result in a 
considerable shortening of the period of construction 
below that estimated by the Commission. 

Then again, it should be noted with a certain 
amount of satisfaction that the selection of Panama 
has been welcomed by the English press as an exceed- 
ingly wise and judicious selection. The future pros- 
perity of the canal will certainly greatly depend upon 
the amount of European commerce which will pass 
through its waters after it is completed. A very large 
proportion of trade will, of be obtained 
through Great Britain and her colonies. It is gratify- 
ing to know, therefore, that in a commercial sense 
the principal engineering and marine papers of Great 
Britain believe the Panama route unquestionably a 
superior route from every point of view. 


course, 
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THE RAPID DEVELOPMENT OF THE SHIPBUILDING 
INDUSTRY OF JAPAN. 

The development of the mercantile shipbuilding in- 
dustry of Japan, noteworthy though it has been 
throughout the past few years, promises to be more 
remarkable in the future, if the present healthy out- 
look affords any criterion. The Japanese government 
is stimulating the enterprise by a subsidy of $10 per 
gross ton on vessels of 1,000 tons and on all vessels 





built in native yards and a lesser subsidy on smaller 
vessels. To this substantial encouragement must be 
added an additional subsidy of $2.50 per indicated 
horse power for propelling machinery. These are very 
material inducements, and they have naturally assisted 
in the development of the shipbuilding industry, which 
to the Japanese nation, owing to its insular position, 
is of paramount importance. 

Coal is plentiful and consequently cheap, and so is 
labor. Skilled native artisans are employed for a 
wage of less than 50 cents per day. Strikes, lockouts 
and the domineering interference of trade unions are 
phases of civilization which as yet are practically un- 
known in the Far East. The average workman also 
is quite content to work on Sundays at the ordinary 
rate of wages. These advantages constitute a very 
substantial factor in the question of Japan’s becoming 
her own ship constructor. All the shipbuilding yards 
in Japan, both government and private, would seem to 
have their origin in ship repairing, and from the ship- 
repairing industry to that of shipbuilding is a very 
natural transition. There are at present five important 
private shipyards in Japan, of which two are at Uraga, 
the others being situated at Nagasaki, Kobe and Osaka. 

During the year 1901 the output of merchant ship- 
ping was under 7,000 tons, but as each succeeding ship 
is easier to build than her predecessor, on account of 
the plant provided, and the education gained by work- 
men and managers, it is with all Japanese yards rather 
premature to attempt to gage their future possibilities 
by the light of past performances. Baron Iwasaki, 
head of the Mitsu Bishi Company, of Nagasaki, has 
realized that even what is generally described as un- 
skilled labor can be rendered more productive by edu- 
cation. He has, therefore, provided a school for the 
technical instruction of his workmen. Fifty lads 
ranging in age from 12 to 17 years are admitted each 
year, and they pass through a five years’ course of 
instruction in shipbuilding, ship repairing and engi- 
neering. The education provided is free, and no pledge 
is exacted, or promise made, that the lads will, on the 
expiration of their pupil apprenticeship, engage in 
shipbuilding work. 
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PHOTOGRAPHY OF SOUND WAVES. 

Mr. H. S. Allen, of the Blythswood Observatory 
(Scotland), has been carrying out some interesting 
experiments in connection with the photography of 
sound waves, and other disturbances of the air. The 
method of strie devised by Toepler more than thirty 
years ago makes it possible, by suitable optical ar- 
rangements, to render visible disturbances in which 
the refractive index differs but little from that of air. 
In working this method for photographic purposes the 
source of light and its image must be of finite width, 
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and the adjustments made so that a certain fractior 
of the width of the image falls on the screen, while 
the light from the remaining portion passes through 
the lens and gives rise to a uniform field. In these 
circumstances the upper part of the region of greater 
density appears against a light field, and the sensi- 
tiveness of the method depends on the relative pro- 
portion of the light stopped by the screen, and the 
light that enters the lens. One of the most striking 
applications of the method is the photography of 
sound waves—waves of compression set up by sudden 
electric discharges. The compression in one of these 
waves is considerable compared with that due to an 
Attempts made to photo- 
graph the train of waves due to a musical note were 
successful, as were also efforts to secure a record of 
the notes from a shrill whistle, and a siren blown by 
a pair of foot bellows; but a number of photographs 
were obtained of the wave front of a train of waves 
from the oscillatory discharge of a condenser through 
a circuit possessing self-induction. In the latter case 
only the first wave front was secured; but although 
the*attempt to photograph a train of waves was also 
in this case a failure, the result was not without in- 
terest, as it brought out very clearly the difference in 
character between the first discharge and the surgings 
that follow it when the spark is an oscillatory one. 
Several photographs were taken to show the forma- 
tion of a vortex ring of heated air, from which it is 
seen that the air appears first of all to issue from the 
orifice in the form of a column, but the tail is gradu- 
ally left behind, while the whirlpool motion of the 
head is accentuated. The appearance of some of these 
photographs showing vortex motion, as well as those 
of atmospheric disturbances caused by the burning of 
a spirit lamp and of a gas jet, resemble the published 
photographs of the nebule# of the heavens. 


ordinary musical sound. 
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EXHIBITION OF SCIENTIFIC DEVICES IN PARIS. 

The Société Francaise de Physique recently held its 
annual exhibition in Paris, when a large variety of the 
inventions of the numerous ramifications of science, 
devised during the past year, were displayed. Not- 
withstanding the apparently exclusive name which it 
bears, this institution is international in its opera- 
tions. 

Some novel and interesting devices were exhibited. 
One contrivance was a wall of rippling and constantly 
changing colors of light, the effect being produced by 
a different series of electric lights, alternately switched 
on and off by a revolving wheel. This was intended 
as a startling attraction for fétes or advertisement 
purposes. 

One room was devoted to a practical exhibition of 
the varied utilizations of acetylene gas, among which 
the acetylene blow-pipe stood prominent. A practical 
example of how well acetylene gas is adapted for weid- 
ing steel was given by an engineer. His eyes were 
protected with goggles similar to those utilized by 
automobilists. The blow-pipe was then brought to bear 
upon the requisite pieces of metals to be welded, and 
so terrific was the heat produced that the operation 
was accomplished in a few moments. 

The two most valuable contributions to the show, 
however, were the devices of Prof. Curie and Prof. 
Pellat respectively. The former, who has long been 
engaged in the investigation of radium, exhibited the 
peculiar luminous properties of the substance. He 
had a small piece of radium measuring about one 
cubic inch, and which had cost $2,000 to produce. A 
German firm, when they received news of Prof. Curie’s 
discevery some months ago, offered to extract a suffi- 
cient quantity of the substance from the salts of 
barium, at their own expense for the purpose of this 
exhibition. Several tons of the salt were required to 
produce even a cubic inch. This substance shines like 
a lamp, and also imparts a phosphorescent effect upon 
certain materials with which it is brought into con 
tact, such as zinc sulphide. This is not a chemical, 
but purely a physica!, influence. Prof. Curie displayed 
a retort containing a quantity of zine sulphide, and 
connected the upper tube of the vessel with another 
retort containing a solution of radium. Immediately 
the zine sulphide emitted a bright light. A small 
particle of radium renders phosphorescent a volume of 
zinc suiphide a thousand times its bulk. Another 
curious feature of the substance is that the zinc sul- 
phide retains its phosphorescence for some time after 
the radium has been removed. 

Prof. Pellat suspended a Crookes tube between two 
magnets. The effect produced was exactly the same 
as that which he obtained by transmitting a current 
through the tube. The colors in the tube varied, as 
the latter was turned one way or the other, thus show- 
ing the direction of the magnetic field. 

Among the various X-ray contrivances exhibited was 
M. Benoit’s “radiochromometer,” an ingenious device 
for registering the degree of the penetration of the 
Roentgen rays. This invention consists of a series of 
disks of aluminium of various thicknesses, each layer 
being numbered consecutively from one to twelve. The 
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depth of the penetration of tne rays is determined by 
the number of layers through which the rays pene- 
trate. Thus if the rays penetrate through five layers 
the photo is a 5 X-ray picture. 
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AMERICAN ASSOCIATION FOR THE ADVANCEMEN? OF 
SCIENCE. 

BY MARCUS BENJAMIN, PH.D, 

The fifty-first annual meeting of this organization 
was held in Pittsburg, Pa., during the week of June 
28 to July 3, 1902. It will be that last 
year the American Association was convened in Den- 
ver, Colo., and this year met in Pittsburg in accord- 
ance with the time-honored of alternating a 

Western meeting with one in the East. 
meeting were begun with a 
gathering of the Council on June 28, presided over 
by President Charles S. Minot, who fills the chair of 
Histology and Embryology in the Harvard Medical 
School, when matters of routine business, especially 
those pertaining to the filling of vacancies occasioned 
by the absence of officers, were considered. 

The opening held in the charming 
Music Hall of Carnegie Institute on Monday, June 
$0, at 10 o’clock, when Prof. Minot, after calling the 
meeting to order, introduced as the presiding officer 
Prof. Asaph Hall, U. S. Navy, retired, 
among astronomers by his discoveries 
Mars, now connected with 
An eloquent 
address of welcome was made by Dr. W. J. Holland, 
director of the Museum, representing the 
Hon, J. O. Brown and the Hon. J. R. Murphy, re- 
spectively, recorders of the cities of Pittsburg and 
Allegheny, which was followed by an address by Col. 
Board of Trus- 
tees of the Carnegie Institute, extending hospitalities 
of that institution as a meeting place to the members 
of the Association. 


recollected 


custom 


The sessions of the 


session was 


of the session 
distinguished 
of the 
the Harvard Astronomical Observatory. 


moons of who is 


Carnegie 


Samuel H. Church, secretary of the 


Finally Col. George H. Anderson, 
Commerce, Pittsburg, 
welcomed the scientists on behalf of the business in- 
municipality of 
addresses, a brief but 
made in behalf of 
Hall. 

convened 


secretary of the Chamber of 


terests of the manufacturing 


various 


great 
Pittsburg To these 
appropriate 
the Association by 


acknowledgment was 
President 
then for their or- 
A, Mathematics and Astrono- 


The various Sections 
ganization as follows: 

my, under the presidency of Prof. George W. Hough, 
of the Northwestern University; B, Physics, under 
Prof. William S. Franklin, of the Lehigh University; 
C, Chemistry, Prof. Henry A. Weber, of the Ohio State 
University; D, Mechanical Science and Engineering, 
Prof. John J. Flather, of the University of Minnesota; 
E, Geology and Geography, under Joseph A. Holmes, 
State Geologist of North Carolina, in place of Orville 
A. Derby, of Sao Paulo, Brazil, who was unable to be 
present; F, Zoology, Dr. Edward L. Mark, Professor 
of Anatomy at Harvard University, in place of Prof. 
Charles C. Nutting, of the Iowa State University, 
who was absent; G. Botany, Dr. Charles E. 
Professor of Botany at Nebraska University, in place of 
Douglas H. Campbell, Stanford University, who was 
unable to be present; H, Anthropology, Stewart Culin, 
Social and Eco- 


Bessey, 


of the University of Pennsylvania; I, 
nomic Science, John Hyde, U. S. Department of Agri- 
culture (in the absence of Carroll D. Wright, U. 8S. 
Commissioner of Labor); K, Physiology and Experi- 
mental Medicine, Dr. William H. Welch, of the Johns 
Hopkins University. 

Sectional Committees were named, who then ar- 
ranged the titles of the papers submitted to them for 
publication in the daily programme, after which they 
adjourned until the following day. 

During the afternoon the retiring addresses of sev- 
eral of the Vice-Presidents were read. Among these 
was that before Section A, Mathematics and Astrono- 
my, by Prof. James MacMahon, on “Some Recent Ap- 
Plications of the Function Theory to Physical Prob- 
lems,” which, owing to the absence of Prof. Mac- 
Mahon, was presented by Prof. R. S. Woodward. The 
paper was a purely technical one, and therefore not 
Suitable for a brief abstract. The address by Prof. 
D. B. Brace before the Section on Physics was on 
“Group-Velocity and the Wave-Velocity of Light.” He 
traced the history of the measurement of the velocity 
of light from the time of Galileo to the present day, 
both by physical and astronomical methods. The 
highest ac uracy at present attained was one part in 
5,000. He showed that no method heretofore used in 
the laboratory had given the absolute velocity of 
light. He pointed out further that from astronomical 
observations light of all colors travels with the same 
Velocity. He showed further that the observations by 
the American observers were superior to those of for- 
eign observers, especially along the lines of electro 
dynamic experiments upon the velocity of light. Sec 
tion D, on Mechanical Science and Engineering, lis 
tened to Prof. Henry S. Jacoby, who said that the ap 
Plication of scientific principles in the construction of 
bridges is to-day more complete than ever before, and 
that it applies to every detail of the work, from the 
Manufacture of the material to the construction of 
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every member in the bridges, and that the application 
of science in the construction of bridges is appreciated 
by the great railroad magnates, who have met the ad- 
vance heartily, and fully realize the economic advan- 
tages resulting therefrom. Prof. Jacoby showed the 
necessity of bridges of greater durability in every 
way than heretofore to Accommodate the heavily- 
loaded trains now used. Mr. B. T. Galloway, director 
of the Office of Plant Industry of the U. 8. Depart- 
ment of Agriculture, addressed the Section on Bot- 
any on the subject of “Applied Botany—Retrospective 
and Prospective.” He referred to the changes in bot- 
anical work during the past twenty years and to the 
great advancement made in it in ten years just past. 
He approved strongly of the State experimental sta- 
tions established in recent years as of great assist- 
ance to the botanist. He recommended a course of 
training in botany for coming generations, The time, 
he thou_ht, was ripe for it. “We have been informed,” 
he said, “in this section of the possibility in years to 
come of the wheat crop ceasing te be sufficient to 
supply the demand, and such a thing comes directly 
under applied botany, and botanists should devote 
themselves te finding a kind of wheat which will 
grow abundantly enough to insure a sufficient crop.” 
The Section on Geology and Geography listened to 
Prof. Charles R. Van Hise, who spoke on the training 
and work of a geologist. His abundant experience, 
both in college and in the field, made it possible for 
him to treat this subject in a full and comprehensive 
manner. He defined geology, and spoke of the abso- 
lute necessity of being familiar with the fundamental 
principles of the “basal sciences,” in order to make 
a success in geology as a profession. The basal 
sciences he explained as being physics, chemistry, 
astronomy, biology, and mineralogy. He insisted that 
geologists must spend part of each year in fleld work 
and the remaining part in office and laboratory work- 
ing out their outdoor observations. President David 
Starr Jordan of the Leland Stanford University was 
not present, but forwarded his address, which was on 
the “History of Ichthyology.” His great knowledge 
of this subject made it an exceedingly interesting one 
to those who are devoted to that branch of Zoology, 
but it is unfortunately not suited for satisfactory ab- 
straction. The Section on Anthropology listened to 
Dr. J. Walter Fewkes, who spoke on “Prehistoric Por- 
to Rico.” This island, which he had but recently 
visited, he declared to be interesting from an anthro- 
pological point of view. Before the coming of Co- 
lumbus there developed in this island a culture suffi- 
ciently self-centered to be characteristic. Here was 
found a race living in an insular environment ex- 
ceptional on the western hemisphere. There was 
nowhere on the American continent, at the time of its 
discovery, a people less affected by contact with other 
cultures or more truly the reflection of climatic con- 
Although the race was the first seen by Buro- 
by whom it has been known for the longest 
time, comparatively little accurate study has been 
given it by the anthropologist. A great amount of 
archeological data yet remains hidden in the soil 
awaiting the spade of the explorer. Mr. John Hyde, 
statistician of the Department of Agriculture, de- 
livered the address before the Section on Social and 
His subject was on “Some Sta- 
tistical and Economic Aspects of Preventable Dis- 
eases,” in the course of which he discussed the re- 
duction of such diseases as small pox, diphtheria, yel- 
low fever, and similar contagious complaints, giving 
statistics from the most authentic of recent author- 
ities, showing the proportion of diminution of these 
diseases brought about in civilized communities by 
the introduction of sanitary improvements. 
Beginning with Tuesday morning and continuing 
until the close of the meeting, the various Sections 
with the affiliated societies, which included the Amer- 
ican Physical Society, the American Chemical Society, 
the Geographical Society of America, the Botanical 
Society of America, the American Anthropologic Asso- 
ciation, and the American Folk-lore Society, met and 
discussed over three hundred and sixty papers, which 
is about one hundred and fifty more than were pre- 
sented at the meeting held in Denver. It is not 
feasible in the short space at our command at this 
time to refer to any of these papers, even by title. 
The great feature of the meeting was naturally the 
retiring address of the President. On this occasion 
President Minot chose as his theme “Consciousness 
in its Biological Aspects.” In opening he referred 
to the meetihg to be held in Washington during Con- 
vocation Week, and said for our next meeting we are 
to break with the long rule of summer gatherings, and 
assemble instead at New Year’s time. To render this 
possible it was necessary to secure the co-operation of 
universities, colleges and technical schools to set aside 
the week of January 1 as “convocation week” for the 
meeting of learned societies. The plan, owing to the 
cordial and almost universal support given by the 
higher educational institutions, has been successfully 
carried through. 
Then, passing directly to his subject, he began with 
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the statement that consciousness is at once the oldest 
problem of philosophy and the youngest problem of 
science. The time is not yet for giving a satisfactory 
definition of consciousness. Opinions concerning it 
are many and diverse, but we are all agreed that the 
fundamental question is, “Does or does not conscious- 
ness affect directly the course of events?” Is it a 
true cause? Thus we encounter at once the problem 
of free will. 

Consciousness ought to be regarded as a biological 
phenomenon, which the biologist has to investigate in 
order to increase the numer of veritable data concern- 
ing it. In that way, rather than by speculative 
thought, is the problem of consciousness to be solved, 
and it is because biologists are but beginning to study 
it that it may be said te be the newest problem of 
science. It is more important to seek additional posi- 
tive knowledge than to hunt for ultimate interpreta- 
tions. The biologist can very often tell why a given 
function is performed, but how the function exists he 
can tell very imperfectly. Consciousness is a particular 
example. The function of consciousness is to dislocate 
in time the reactions from the sensations. Conscious- 
ness is one of the fundamental functions of life, and 
yet has one of the smallest places in the realm of the 
biologist, although one of the greatest studies of the 
philosopher and psychologist. Years of patient labor 
must be passed through, but the result of the study 
will be great. Consciousness is to be viewed as a de- 
vice to regulate the actions of the organisms so as to 
accomplish purposes which are useful to the organ- 
ism. It has the power to change the form of energy, 
and is neither a form of energy nor a state of proto- 
plasm. By this hypothesis there are two funda- 
mentally different things in the universe—force and 
consciousness. Matter is not added because we have 
never had any evidence that matter exists. All our 
sensations are caused by force, and force e'one. 

As consciousness can initiate the change of the 
form of energy, it may be that without it the uni- 
verse would come to absolute rest. Investigate con- 
sciousness by comparative observation. Correct, in- 
telligent, exhaustive observation is our goal. When 
we reach it human science will be complete. 

Three popular lectures complimentary to the citizens 
of Pittsburg were presented by members of the Asso- 
ciation. The first of these lectures was by Dr. Leonard 
P. Kinnicutt, of the Worcester Polytechnic Institute, 
who spoke on “The Prevention of the Pollution of 
Streams by Modern Methods of Sewage Treatment.” 
The second of these, given on Wednesday evening, 
July 2, was on “The Development of American Com- 
merce—Past, Present and Prospective,” by the Hon. 
O. P. Austin, Chief of the Bureau of Statistics of the 
Treasury Department. A third illustrated lecture en- 
titled “The Recent Disaster in Martinique” was pre- 
sented by Robert T. Hill, of the U. 8. Geological 
Survey, on Thursday evening, July 3. Mr. Hill led 
an expedition to Martinique, sent out by the National 
Geographic Society, accounts of which have already 
appeared in the daily journals. These lectures were 
all enthusiastically received. 

The Pittsburg meeting will rank as one of the most 
successful meetings ever held by the Association. The 
registration showed the presence of 436 members in 
attendance, which makes this meeting the twelfth in 
size of the fifty-two meetings previously held. It is 
the fourth in size of the meetings held during the last 
ten years. About sixty new members were elected 
during the meeting, and some eighty members ad- 
vanced to the grade of fellows. A number of import 
ant measures concerning the future of the Association 
were considered, and amendments to the constitution 
were adopted, rendering the Council more permanent 
in its membership, and thus probably more efficient 
in its work, and also making the Sectional Committees 
so constituted as to render their greater efficiency a 
matter of practical certainty. 

In accordance with the recommendation of the Coun- 
cil of last year, it was decided to hold the next meet- 
ing in Washington during Convocation Week, and for 
that event Ira Remsen, President of the Johns Hop- 
kins University, was chosen President, and H. B. 
Ward, University of Nebraska, General Secretary, and 
some nineteen or twenty other officers were elected to 


supervise the different sections. 
— 


The New York Central & Hudson River Railway Com- 
pany has awarded a contract for the equipment of its 
Putnam Division with the Hall system of automatic 
electro-gas block signals, which are to be operated on 
the normal danger plan. In this system the sema- 
phore arms are held horizontally to indicate to the 
engineer danger ahead, or are drawn down by the 
pressure of carbonic acid gas in each signal post. 
The electrical equipment of the system consists in a 
valve which controls the flow of gas from the storage- 
tank to the cylinder. The valve is closed or opened by 
an electric current passing through the rails. The 
circuit is automatically completed by the train as it 
runs over the block ahead, and the approach of a train 
from behind. 
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MARINE STEAM TURBINES. 
BY PRANK ©, PERKING 

As a result of the experience gained with the turbo- 
motored steamers “King Edward,” “Queen Alexandra,” 
and various other craft equipped with steam turbines, 
there is little reason to doubt that from now on this 
class of engine will be extensively used in the marine 
service. 

The largest turbo-motored steamer afloat, the “Queen 
Alexandra,” has recently been launched at the Leven 
Shipyard, at Dumbarton, England. It is a replica of 
the “King Edward,” although larger, and was built 
by the same firm, Messrs. William Denny & Brothers, 
for passenger service on the Clyde. The “Queen 
Alexandra” is constructed very similarly to the older 
vessel, but has 


much larger di 
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tons of coal when making 16% knots, while the “King 
Edward” only burned 18 tons; and, even making 
proper allowance for the increased economy of the 
triple expansion engines of the latter over the com- 
pound engines of the “Duchess of Hamilton,” if she 
were driven at 18% knots, her consumption would be 
over 22 tons. ° 

The “Queen Alexandra” is steered by steam steer- 
ing gear, which is controlled by a wheel on the flying 
bridge. The main cables are worked by a powerful 
windlass, with warping capstan attached, which is 
fitted forward, while for warping the vessel alongside 
of piers there is fitted aft a steam warping capstan. 
Electricity is used throughout the boat for many pur- 
poses, including lighting, and the wiring is installed 
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geuera) features one of the better class modern tramp 
steamships, so many of which have been constructed 
in Great Britain in recent years, with a view of carry- 
ing a large tonnage at a minimum cost. As in this 
class of vessels, the engines are located amidships. 
It is provided with two pole masts, to which are 
fastened the booms utilized in raising and lowering 
cargo from the hold. 

All told, the fleet which the company proposes plac- 
ing in service is comprised of nine vessels, three of 
which are 488 feet in length, 57 feet beam, and 35 feet 
depth of hold, having an average carrying capacity 
of 8700 tons; four vessels 435 feet in length, 51 feet 
beam and 33% feet depth of hold, with a carrying ca- 
pacity of 6000 tons, in addition to the two of which the 

“Nevadan” is a 
type. The  oil- 





mensions, being 
270 feet long, 32 
feet in breadth 
and with a depth 
to promenade 
deck 18 feet 9 
inches. This tur 
bine steamer 
strongly resemb 
les a small cross 
channel steamer. 
There is no ques- 
tion but the ap- 
pearance of the 





new vessel will 
be watched with 
great interest, as 
no less an author 





burning equip- 
ment of the latter 
vessel has been 
shipped to San 
Francisco, where 
it will be in- 
stalled and a trial 
made during the 
first trip across 
the Pacific. If 
the tests are suc- 
cessful, it is 
understood that 
the other vessels 
under contract 
will be con- 
structed with the 
same end in view. 








ity than Capt. 
Williamson has 
declared himeelf 

in favor of the 

steam turbine for vessel propulsion, and the success 
of the “Queen Alexandra” will result 
in a large introduction of turbine machinery A long 
shade deck has been provided, which is used as a 


undoubtedly 


promenade, and it also is used to carry the boats. 
Buoyant seais are provided on the promenade deck, 
which extends nearly the whole length of the boat, 
and many of them are well sheltered from the wind. 
A social hall is fitted up for the first-class passen 
gers on the main deck aft It is upholstered in velvet, 
and the ceilings are finished in delicate tints, while 
fine polished hardwoods are used throughout There 
is a well-arranged tea-room on the port side, while the 
larder, scullery and galley are located forward of 
the boiler room on the main deck, and the smell of 
cooking is thus kept entirely away from the passen 
gers’ quarters. Abaft the turbines on the lower deck 
is the dining 
which will seat 100 people, and is well ventilated and 


room for the first-class passengers, 


lighted. 

Much important and valuable experience has been 
gained by the running of the first vessel constructed, 
the “King Edward,” which was. equipped with Parsons 
turbine engines of the latest improved type. In case 
recipro 


NEW TURBINE STEAMER “QUEEN ALEXANDRA.” 


Length, 270 feet ; Breadth, 32 feet; Depth, 18 feet 9 inches. 


on the concentric system. A large double-ended boiler 
is employed, having a funnel at each end, and the 
steam turbines, which are three in number, are of 
the Parsons type, one being high-pressure and the re- 
maining two low-pressure turbines. 
~ ee —___—— 
FIRST OIL-BURNING STEAMSHIP BUILT IN THE 

UNITED STATES. 

The steamship “Nevadan,” recently built at the 
yards of the New York Shipbuilding Company, of 
Camden, N. J., for the trans-Pacific trade, is the first 
States to be constructed to 
utilize oil as well as coal for fuel. After the decision 
to build the “Nevadan,” the discovery of this fluid in 


vessel in the United 


large quantities in Texas decided the American-Ha- 
waiian Steamship Company to provide equipment for 
burning oi! if possible, and machinery was specially 
designed for this purpose. The plan of supplying oil 
to the furnaces is somewhat similar to that used on 
locomotives, the liquid being injected in the form of 
spray by utilizing steam jets. The tanks are located 
at a considerable distance from the engine room, and 
will be connected with it by piping. The “Nevadan” 
is also provided with bunker room for carrying coal 


The “Nevadan” 
is on its way to 
San Francisco by 
way of Cape Horn, 
The work of the vessel will be studied with interest. 
——_—_—_—— +--+ = _____—_—- 
The End of the Pneumatic Gun, 

No more striking illustration of the rapid improve- 
ment in ordnance is to be found than the abandon- 
ment by the United States government of the costly 
pneumatic gun plant at Sandy Hook. 

In 1893 a contract was let for four 15-inch and two 
8-inch dynamite guns. At that time extravagant 
stories of the weapon's power were circulated rather 
widely by the daily press. It was popularly supposed 
that these guns with their ability of hurling large 
masses of dynamite great distances rendered New York 
practically an invulnerable city. But about a year ago 
the Board of Ordnance and Fortifications made an 
elaborate investigation of these pneumatic guns, and 
upon their recommendation, the Secretary of War has 
decided to abandon the entire plant. The original cost 
of the weapons and accessories is said to have been 
$1,000,000. They were sold for less than $20,000 at a 
private sale. 

Although the guns are no longer serviceable for the 
defense of New York harbor, they are not altogether 
It is said that the purchasers of the guns 

have sold one 
of them to the 


worthless. 





cating engines e1 
had been used, [r ’ 
the best speed 
which 
have been ob 
tained would 
have been 19.7 
knots, while 
20.5 knota was 
actually 
by the “King 
Edward.” ofr 
the increase of 
speed of O08 
knot per hour, 
0.2 was due to 
the lesser dis- 
placement of 
the vessel as 
a turbo-motor- 
ed steamer, 
and 0.6 was 
due to the su- 
perior efficiency of the turbine engines and acces- 
sories. A gain in indicated horse power of 20 per 
cent is shown in the turbine steamer from the differ- 
ence between 19.7 and 20.5 knots; but in reality it 
would be practically impossible to drive the “King 
Edward” at 20.5 knots per hour with ordinary recipro- 
eating engines, as the additional weight which would 
be required would increase the displacement. 

In reference to the coal consumption of the “King 
Edward,” Mr. James Denny was able to give data 
very favorable to the steam turbine. 

Under regular service conditions, a comparison be- 
tween the turbine steamer and the “Duchess of Hamil- 
ton,” which, however, was equipped with only com- 
pound engines, showed that the latter required 16 


could 


done 
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THE “NEVADAN,” THE FIRST AMERICAN OIL-BURNING STEAMER. 


sufficient for the round trip between San Francisco 
and the Asiatic coast, if it is necessary to carry this 
tonnage. 

The steamship is one of the fleet which the New 
York Company has contracted to build for the Ameri- 
can-Hawaiian Company for its service between San 
Francisco and the Hawaiian Islands. It is 371 feet 
in length, 46 feet beam and 34 feet depth of hold, with 
a carrying capacity of about 5000 tons cargo in addi- 
tion to accommodations for passengers. The hull is 
constructed of steel, and is separated into several 
water-tight compartments. The engines are calculated 
to develop a speed of at least 15 knots an hour, while 
the ship is equipped with a series of modern steam 
winches for transferring cargo. It resembles in its 


Turkish gov- 
ernment for 
more than 
the price paid 
for the whole 
plant. 

The reason 
for the aban- 
donment of the 
Sandy Hook 
battery of 
pneumatic 
guns is not to 
be found in 
any structural 
defects, but 
simply in the 
improve: 
ment of mod- 
ern ordnance. 
The pneumatic 
gun is the in- 
vention of Captain Zalinski, who devoted his entire 
energy to the invention of a gun which would surpass 
in destructiveness anything that had previously been 
devised. The range of the pneumatic gun is about two 
miles; the modern 12-inch and 8-inch army guns, on 
the other hand, have ranges that vary from 5 to 10 
That, in a 





miles, and are, moreover, much cheaper. 
nutshell, is the reason for the change. 
The only advantage which the pneumatic gun now 
has over the powder gun is its ability to throw masses 
of nitroglycerine or high explosives of equal power 
and sensitiveness without danger. It may be safely 
said that powder guns have so far not proven success 
ful throwers of aerial torpedoes. But their cheapness 
and general efficiency fully compensate for this defect 
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ANOTHER “HEAVIEST” LOCOMOTIVE IN THE WORLD. 
The upward growth of the freight locomotive in 
weight and continues without any signs of 
abatement; and although with the appearance of each 
successive freight engine, it would seem to 
the public eye as though the extreme limits of size 
and weight had surely this is 
from being the case that we have lately been assured 
by one of the prominent locomotive designers 
in this country that his firm stands prepared, if there 
should call for it, both express 
and freight locomotives that will far exceed any of the 
existing engines both in size, weight and power. 


power 


monster 


been reached, so far 


most 


come a to produce 


The massive, but very shapely, locomotive shown in 


our engraving was recently completed by the Baldwin 


Works for the Atchison, Topeka & Santa Fé Rail 
road. Its total weight is 267,800 pounds, and of this 
237,800 pounds is carried on the five driving axles. 


The next heaviest locomotive is one which was built not 


long ago at Schenectady for the same railroad com- 
pany, and that engine was about 8000 pounds lighter 


than the one here shown. The tractive power of this 


is to say the actual pull on the drawbar 
as she is working up to her full power, say at a speed 
of 10 miles an hour, It will be seen 
at a glance that the engine is of the tandem, compound 
with valves, which seems to be growing 

The high-pressure cylinder, 
of 19 inches, is placed forward 
cylinder, 32 inches in 
upon a com- 
The high 
carried on a com- 
The high-pressure valve is of the double, inside 
admission In the exhaust from the 
high-pressure cylinder passes into the interior of the 
high-pressure and the lengthy valve- 
chamber which thus performs the office of a receiver; 
the low-pressure ordinary D-slide 
in its mode of action. In to the regular 
Westinghouse air-brake the earries the back- 
brake; and both of will utilized in 
the heavy mountain service for which the engine has 
been it. 

The ten driving wheels are 57 inches in diameter, 


engine, that 
is over 31 tons. 
type piston 
increasingly popular. 
which 
of the 
diameter 
mon piston 
and 
mon rod. 


has a diameter 
low-pressure which is 


the two pistons being carried 
The 


valves 


rod. stroke is 32 inches. 


low-pressure are also 


type. operation 


valve occupies 


valve is an valve 


addition 
engine 
be 


pressure these 


and the truck wheels 29% inches in diameter. The 
driving axle journals measure 11 x 12 inches and the 
other axles 10 x 12 inches. The most colossal thing 
about this engine is certainly the boiler, which is of 
the wagon-top type and carries steam at a working 
pressure of 225 pounds. The diameter of the barrel 
is 6 feet 6% inches. The firebox is 9 feet in length 


by 6 feet 4 inches in width, with a depth at the front 
of 80 inches and at the back of 78 inches. 
463 tubes of 24 diameter 
measure 19 feet in length ‘The 
heating surface in the tubes is 5158.8 square feet 
firebrick have a heating of 23.9 
feet, while the heating surfac« firebox is 
Square feet, making a total 

whole boiler of 5390 square feet 


rhere are 
which 
total 
the 
square 
the 210.3 
heating surface of the 
rhere are 58.5 square 


iron inches outside 


over sheets. 
tubes surface 
in 


feet of grate area. 
The tender is built on similar proportions, the tank 
having a capacity of 7000 gallons of water, and 10 tons 


of coal. In closing, attention should be drawn to a 


the purpose of facilitating the removal of the high- 


pre 
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sssure cylinder, when it becomes necessary 


to 


in 


spect either the high-pressure piston or the piston rod 
packing between the two cylinders. 


—> + 0 —__—___— 
THE COLLINS WIRELESS TELEPHONE. 


BY A. FREDERICK COLLINS. 


There are at least five different methods by which 
articulate speech may be transmitted electrically with- 


out connecting wires between two given points. 


The 


first and oldest of these is by conduction through land 
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and water. In this system four conductors are 
earthed, two at the transmitting and two at the receiv- 
ing end. In this way a portion of the current, passing 
through the transmitting circuit, is shunted by means 
of the earth between the instruments and acts upon 
the receiver, since this path offers the least resistance. 

As early as 1825 James Bowen Lindsay operated a 
system of wireless signals by this method, but by sub- 
stituting a telephone transmitter for a telegraphic key 
and a telephone receiver for the galvanometer speech 
may be as easily sent as a signal. This is usually the 
first method suggested to the inventor seeking to 
transmit articulate speech without wires, but a very 
few quantitative tests will show that the limitations 
appear almost before its commercial value begins. 

The second and most beautiful form of wireless 
telegraphy is due to the effects of mutual induction or 
the magnetic lines of force exerted by one coil of wire 
on another placed in the same field of force by mutual 
induction. This is the ideal system, since no earth 
connection either at the receiver or transmitter is 
necessary to effect transmission, but the action is due 
entirely to the electric whirls or vortices set up in the 
ether. In this case the effective distance to which 
speech may be sent is limited by the number of turns 
of wire on the coil; their distance apart and the 
mutual induction will then depend upon the current 
flowing in the primary. Like the former system, the 
limits are soon reached. 

The radiophone and speaking telephone are two 
forms employing a beam of light to transmit telephonic 
messages. A pencil of light is allowed to fal! on a 
mirror fastened to the diaphragm of a telephone trans- 
mitter, and by means of lenses the light is focused on 
a selenium cell at a distance of two or three hundred 
feet. In series with the selenium cell is a telephone 
receiver and a battery. When the sound waves of the 
voice impinge on the diaphragm of the transmitter, its 
vibrations cause the light to be displaced and its in- 
tensity on the selenium cell varied. Now selenium 
possesses the property of transmitting an electric cur- 
rent with twice the conductivity value when in the 
light that it possesses in the dark, so that there is a 
wide divergence of conductivity assured when the con- 
stantly varying beam of light falls upon it, and thus 
articulate speech is reproduced. 

The fourth system is that employing Hertzian waves, 
but as the enormously high-frequency oscillations pro- 
duced by the disruptive discharge of a high potential 
current is much too rapid to make itseif manifest in a 
telephone receiver, the oscillation circuit which emits 
the waves must be damped down by the addition of 
capacity in the form of Leyden jars or condensers 
and its relation to inductance sustained by suppie- 
menting the capacity with coils of wire until the tele- 
phone receiver will respond to a vibration of electric 
oscillations. This system of wireless telephony offers 
the most interesting experimental field of investiga- 
tion, but its functions are so complicated that a very 
limited distance has yet been obtained with it. 

In making some tests in 1899 I found a method by 
which the disadvantages of the very rapid oscillations 
set up by a disruptive discharge in free air, as the 
spark of a Ruhmkorff produces, and without 
resorting to the loading of the oscillating circuit with 


coil 





pair of cranes which are permanently attached to the Si. 3 artificial capacities and inductances. This was accom- 
smokebox, one on each side. This is something novel — = plished by permitting the discharge to take place in 
on locomotives and they have been placed there for DIAGRAM OF WIRELESS TELEPHONE. the earth instead of the air. To render this process 
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THE LATEST “MOST POWERFUL LOCOMOTIVE IN THE WORLD.” 


@ylinders: 


High-pressure 19 inches diameter, low-pressure 82 inches diameter, common stroke 32 inches. Boiler: 
80 wches deep, totai beating surface, 5,300 square feet, Weight of Engine, 267,800 pounds. Drawbar Pull, 4) tons, 


Diameter 6 feet 634 inches, length of barre! 19 feet, firebox 108 iu l1# long, 78 inches wide te 
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clearer, let us employ, not only as a mere analogue, 
but as a similar proposition, the fact that electric oscil- 
lations emit electric waves, just as an electrically 
charged vibrating atom sends forth waves which are 
likewise of electromagnetic origin formed by the polar- 
ization of the ether. Even alternating currents of 
comparatively low frequency of a few thousand per 
second will emli long electrical waves in space, as 
has shown in his experiments in wireless 
transmission between Antwerp and Brussels. The 
length of the waves depends on the periodicity of the 
oscillations, the oscillations on the inductance, capa- 
city and resistance of the circuit, and these in turn 
on the constants of the ether. 

The constants of the ether are its elasticity and its 
density. The elasticity of the ether is not known 
absolutely, but is measured by its reciprocal or di- 
electric constant, which is the ether modified by its 
relations with gross matter, and is called its specific 
inductive capacity. Ether, when in close proximity 
with gross matter, apparently assumes a greater 
density than in vacuo or free air, however paradoxical 
it may seem; it is now well known that it is not the 
conductor or wire joining an electrical circuit which 
conducts the electricity, but the tube of ether includ- 
ing the wire. The atoms of which the earth is com- 
posed are likewise permeated with the ether to a much 
greater extent than the atoms of gases forming the 
air. To this condition Tesla has given the name of 
bound ether. Similarly as mediyms of greater densi- 
ties transmit sound waves to greater distances than 
mediums of iesser densities, so the bound ether of the 
earth will propagate electric waves of proper length 
to greater distances than those of the ether-bound air. 
As an illustration, in the case of sound waves, if a 
bell is struck in free air it can be heard at a distance 
of a mile, it could be heard at a distance of twelve 
miles if struck under water, for water has a density 
twelve times that of air; now, when a rapidly alter 
nating current of high potential is discharged into the 
earth and there allowed to restore the equilibrium, 
electric waves are emitted and propagated through 
the earth; the length of the waves is determined by the 
frequency of alternation and the distance of propaga 
tion will depend upon the density of the medium. 

These waves are, of course, normally radiated in 
every direction, but it has been found possible to 
reflect them and so make them unidirectional within 
certain limits. Fig. 1 shows photographically the 
wireless telephone transmitter the author devised for 
fleld work. Fig. 2 is a diagrammatic drawing of the 
system which has been patented in the United States 
and Great Britain. In the patent specifications a tele- 
graph key is substituted for a telephone transmitter, 
as the system is interchangeable and may be used 
either for wireless telephony or telegraphy with some 
minor changes and additions. 

Referring to Fig. 2, A is a transmitter and B the 
receiver. The primary coil is shown at 1 and is in 
series with the battery, 2, and the key, 3. One 
terminal of the secondary winding, 4, is connected 
with a special form of transmitter, 6, and this to a 
large capacity, 7. The opposite terminal of the induc- 
tion coil is earthed at 8, and bridged across the ter- 
minais of the secondary is the condenser, 9; 10 is a 
“variator,” which will be again referred to. The re- 
ceiver is quite simple and consists essentially of a 
transformer coil, 1, a telephone receiver, 2, and a bat- 
tery, 3; the condenser, 4, of large and equal capacity 
to that employed in the transmitter, and 5 the earthed 
terminal. 

The action of the instruments is as follows: When 
ihe key, 3, closes the primary circuit the current is 
automatically varied by a special device, 10, which 
takes the place of the ordinary interrupter; this pro- 
duces alternations in the secondary coil, 4, giving rise 
to high potentials at the terminals, 7 and 8. This 
potential difference is, however, modified by the trans- 
mitter, 6. The surging of the alternating currents 
through the circuit formed by 7 and 8, emits waves 
principally at 8, and these traveling with the speed of 
all other electromagnetic waves reach the earth plate, 
4, and, finding an ether path of greater density sur- 
rounding the circuit, 4 and 5, it traverses that circuit 
in preference to passing onward through the earth, 
since the former cffers the least resistance. This sets 
up alternating currents in the transformer coil, 1, and 
these are impressed on the telephone receiver, 2. The 
capacity areas, 4 and 7, should be large and of special 
construction to secure the best effects. The capacities, 
4 and 7, are not elevated, and the larger the capacities 
the greater the distance over which articulate speech 
may be carried without wires. 

Both the transmitter and receiver are mounted on 
tripods providing the operators with testing apparatus 
almost as portable as a camera. The tests, from 
the incipiency of the idea of wireless telephony, 
have been made at Narberth, Pa., where the condition: 
were all that could be desired. In 1899, speech was 
transmitted by this system a distance of 200 feet: in 
1900 a mile was covered, when with the equipment 


Guarini 
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shown in the engravings articulate speech was trans- 
mitted across the Delaware River at Philadelphia, and 
in 1902 with the instruments placed on hills separated 
by a railroad, valleys, wooded lands and numerous 
streams a distance of three miles was attained. The 
results have shown the possible commercial value of 
this system of wireless telephony, which is soon to be 
perfected for actual use. 


THROUGH THE SUEZ CANAL ON A MAN-OF-WAR. 
BY H. HH. BYRNE, U. & N. 

About noon, August 14, 1901, the U. S. gunboat 
“Castine,” then returning from the Philippine Islands, 
dropped her anchor at Port Tewfik, once called Port 
Abraham, the southern terminus of the Suez Canal. 
It is not the city of Suez that is located here, as is 
generally supposed, for that city lies about three miles 
to the northwest of this place. 

The city of Port Tewfik is an exceptionally small 
place, the inhabitants hardly exceeding a few hundred, 
in fact the only evidence of life is a few wandering 
Arabs along the quay, and an occasional donkey or 
camel. You cannot form your opinion from these 
observations, however, for at the noon hour very 
nearly all of the inhabitants are taking their daily 
siesta, an requisite for anyone desiring 
average health in Egypt. If you wish to see Port 
Tewfik, go ashore at sunset, then you will see on the 
water front roadway the inhabitants taking their daily 
walk or drive; for all are more or less interested in 
the ships just arrived from the Red Sea and Port Said. 

About sunset the pilot came aboard and announced 
everything ready for our trip “across the desert,” 
which we were to make during the night, an immense 
searchlight having been rigged over the bow for the 
purpose. After a few moments’ delay, caused prin- 
cipally by the natives remaining on board until the 
very last second in their efforts to make just “one 
more sale,” we “up anchored” and started on our 
journey. 
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THE GREAT SUEZ. 

The plans for the construction of the Suez Canal 
were by no means originated by De Lesseps, for as 
early as the year 1640 similar ideas were entertained 
but not matured because of an existing superstition. 
The Red Sea was thought to be above the level of the 
Mediterranean and any connection of the two would 
only result in the disastrous flooding of that entire 
part of Egypt. De Lesseps, however, deserves the dis- 
tinction of bringing the possibility of his plans before 
the eyes of the world sufficiently well enough to war- 
rant its commencement and of directing its construc- 
tion to complete success. A company was formed and 
after obtaining the consent of Egypt, Turkey, Russia, 
France and Austria, but not of Great Britain, work 
was actually begun under the immediate supervision 
of Daniel Lange in the year 1858, just six years after 
its idea had originated with De Lesseps. In its first 
stages forced labor was universally used; this was, 
however, objected to by Egypt and was stopped soon 
after; in 1862 the waters of the Mediterranean were 
connected with Lake Temsah by means of an artificial 
channel independent of the canal. The existence of 
this and other lakes in the immediate vicinity and by 
reason of evidence found in the canal’s construction, 
serve only to corroborate the sayings of geologists that 
the Mediterranean and Red Sea were at one time one 
body of water. In the early part of 1869, that part of 
the canal between the lakes and the Mediterranean 
was opened to traffic. While this section was in prog- 
ress, there was at the same time a connection being 
made with the Nile and the lakes and from this vein 
a connection with the Red Sea via Suez; in 1869 a 
complete passage from sea to sea was announced and 
in the same year this passage was made by Clarence 
Paget, an English lerd, the itinerary of the trip being 
from the Mediterranean to Lake Temsah by the smaller 
or independent route, then through the main canal to 
Bitter Lake and then by the fresh water route into the 
Red Sea. In addition to irrigating the land in its 
vicinity, this water-way served as a reservoir to the 
cities of Port Tewfik and Suez, a decided necessity at 
those places, for previous to that time, a great portion 
of the inhabitants used water imported from so great 
a distance as Cairo and Alexandria. In November of 
the year 1869 the main canal opened for traffic in the 
presence of the Emperor of Austria, Empress of the 
French and Viceroy of Egypt. Thus in eleven years 
the greatest feat ever attempted in engineering was 
successfully performed in spite of the incessant pre- 
dictions to the contrary by some of the leading en- 
gineers of that time. I will quote here an article 
taken from the Edinburgh Review concerning the 
possibility of constructing a breakwater at the Medit- 
erranean entrance. It says: 

“Any construction attempted so as to form an en- 
trance for the canal will be swallowed up. Every 
block, every stone will be swallowed up, and we shall 
not see a single one above the water.” 

Although in 1869 a passage was made by direct 
route from England to Australia in about two-thirds 
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the time formerly required, it should be remembered 
that several years before that time it could be done 
also, only by a more complicated passage, for as early 
as 1863 ships leaving Liverpool and Marseilles tra- 
versed the Mediterranean bound for the Suez Canal 
where their cargoes were discharged into lighters of 
light draught and towed by tugs to Port Tewfik where 
they were again discharged into large steamers in 
waiting bound for India, China and Australia. This 
seems to have been a complicated mode of transporta- 
tion, but when the only other routes are considered, 
those of Cape Horn and the Straits of Magellan with 
their danger to shipping as well as the increase in 
distance, it is easily proved that the Suez route was 
the better of the three. The advantages of this pas- 
sage were three-fold, in addition to the facilities gained 
in shipping, the voyage was made under circumstances 
more agreeable and in much shorter time to the East, 
and last but not the least important, it yielded a reve- 
nue to the Canal Company much needed at that time, 
for in view of the adverse predictions as to the canal’s 
success, funds were not freely appropriated by the 
French government, who were then fostering the en- 
terprise. 

By 1870 the canal’s traffic doubled that of the year 
previous; in 1875 that number was quadrupled; during 
the year 1880, 2026 vessels passed through, or between 
five and six a day; in 1882 this increased to eight a 
day; during the year 1890, 3389 passed through, be- 
tween nine and ten a day; over 74 per cent of which 
were British; the total receipts for this year were 
about $12,500,000, at an average cost of between three 
and four thousand dollars’ toll for each ship, and of 
this amount $5,000,000 was spent in the maintenance 
of the canal, thereby giving a net profit of $7,500,000 to 
its owners. 

In 1873 the charges for toll were doubled; this action 
caused the British shipowners to ask for a national 
conference which was held at Constantinople in 
December of the same year; this was followed by a 
protest from De Lesseps; his agent, Mr. Lange, in- 
formed those at the conference that unless back dues 
were paid the canal would be closed to their traffic. 
After much discussion the matter was compromised to 
the satisfaction of both parties. In May, 1883, trouble 
again occurred between England and the Canal Com- 
pany, whereupon the former determined to build a 
second canal; for this purpose a syndicate was ap- 
pointed and met in November of that year, but before 
any action was definitely agreed upon De Lesseps com- 
promised by agreeing to reduce the rates and to widen 
the canal. This practically ended trouble of any 
serious nature between these parties and since that 
time England has purchased Egypt’s shares, whereby 
she now owns an extensive controlling interest in its 
administration. 

In view of the construction of our own canal, about 
to be begun, a few remarks here on the construction 
of the Suez will give a faint idea of the labor neces- 
sary. When the forced labor was finally prohibited 
by Egypt the company was confronted by very grave 
obstacles. Necessity, however, soon invented a steam 
dredge which after many experiments worked suc 
cessfully; tracks were built on either side of the route 
on which these dredges mounted on cars traveled; by 
means of an arm, an endless chain with scoops at- 
tached was so arranged as to drag from the middle 
of the ditch inward; this dirt was carried away by 
hand labor, horses, mules and camels. Among the 
laborers were immigrants from most of the countries 
of southern Europe; the officials arranged matters so 
that these helpers would be assorted into gangs of 
their own nationality thereby averting any race trouble 
likely to occur. They were paid in money for the 
amount of work performed, making from one to two 
and a half shillings a day. The amount of work done 
was determined usually by the cubic contents of earth 
removed. In the construction of the canal before it 
was finally widened the total excavation reached 80,- 
000,000 cubic yards; this, however, has since been 
greatly increased, as the latest statistics give a total 
length of 100 miles (20 miles of which is lake) depth 
31.2 feet, bottom width 108.2 feet and surface width 
420 feet; these dimensions will allow the passage of 
any ship drawing not more than 25 feet of water. 
The British cruiser “Powerful” on her passage from 
England to China was obliged to go by way of Cape 
Horn because her draught was above the standard. 

The rules governing ships while making the passage 
are many; a few of the more important are that every 
vessel is required to have a pilot; the captain of each 
ship is required to furnish, before entering, a complete 
list of passengers on board, for each of which a toll 
of $2.50 is charged; in cases of merchant vessels and 
men-of-war a copy of the muster roll is required; all 
life boats must be rigged inboard, a cutter shall be 
towed astern carrying the end of a hawser, to be used 
in mooring the boat aside to allow the passage of an- 
other steamer. Ships having made over half the pas- 
sage are allowed the right of way, and mail steamers 
are allowed the right of way at all times. 





a hatin 








the 


fir: 
the 
the 
pra 
cay 
anc 
by 


his 


tior 
con 
16,0 
wor 
hop 
abo 


city 





ee 


JuLy 19, 1902. 


The total cost of the canal when completed was 
$102,750,000. 

The next place of interest is the city of Ismailia, 
situated on Lake Temsah; this is the central point of 
the canal and is a comparatively large town, its inhab- 
itants numbering about 5000 (mostly Krench). The 
homes of the pilots are situated here; there are also 
hotels, shops, cafés, a theater and a central railway 
station. The remainder of the trip is of little interest 
aside from camels and their masters who can be seen 
bound for different parts of the desert. 

On arrival at Port Said we complete’ our journey 
in fourteen hours. The first thing to take the eye at 
this place is the activity of the port; here are assem- 
bled ships of every nation, some coaling or discharg- 
ing cargo, while from seven to eight are prcbably 
awaiting their turn to enter the canal. The city of 
Port Said is, in comparison to cities in that part of 
the world, a modern place; previous to 1860 it was not 
in existence, but since the building of the canal, it has 
developed from a camping center into the “half-way 
house” of the East and West. At the latest census it 
had a population of 10,000, consisting more or less of 
a mixture, representing every nationality on the face 
of the earth. 
as for places of amusement, it has its share of music 
halls, their incomes being principally derived from 
travelers stopping at the place on their way through 
the canal. One of the principal points of interest is 
the light-house, a structure 180 feet high, and for 
many miles at sea it determines the entrance of the 


The streets are wide and very clean, and 


canal. 

It was in the making of this entrance that De 
Lesseps found his greatest opposition; his opponents 
predicted that the constant supply of mud and sand 
brought from the interior of Africa by the Nile would 
block any plan devised for the canal’s entrance at this 
place. He persisted, however, and constructed two 
breakwaters, one on either side of the cana! 
to converge toward the sea entrance; these 
walls were made of stone carried from a 
great distance and at enormous cost. When 
partly finished, artificial stone was made or 
the spot and was used in its completion. 

On the western breakwater about a mile 
from shore is situated the statue of Ferdi 
nand de Lesseps, with his right arm raised 
and his hand pointing to the south; you 
almost imagine you can hear him say “My 
canal.” 

— +0 oe 
The Boston-New York Motor Bicycle 
Endurance Test, 

The first long-distance endurance test « 
motor bicycles that has ever been held wa 
that which took place on July 4 and 5 ove: 
the 254 miles of road leading from Boston 
to New York. 
ten controls, and each contestant was al- 
lowed a certain minimum and maximum 
time to cover a control. A _ perfect run 
through every control gave the contestant 
1000 points, and unlike what has heretofore 
been the rule in other endurance tests, if he 
failed to make a control within the maximum time 
limit, he was not out of the test altogether, but, upon 
reaching it, was given a certain number of points. 

Out of thirty-one starters, seventeen succeeded in 
reaching Hartford, Conn., the halfway point. Most 
of the machines that failed to reach this point gave 
out before traveling seventy-five miles of the jour- 
hey. The following day, out of the seventeen sur- 
vivors at Hartford, thirteen succeeded in reaching 
New York. This was a remarkably good showing, 
considering the state of the roads, which were rutty 
The test was a most severe one to 


The course was divided into 





and very muddy. 
riders as well as machines, and many tumbles were 
reported on account of the slippery roadbed. One of 
the contestants was so badly hurt from a fall that 
he had to be carried to a hospital. 

The performance of the machines of several of the 
first motor bicycle manufacturers in the country shows 
that those earliest in the field have profited from 
their experience and are now producing perfectly 
practical motor bicycles, which on good roads are 
capable of carrying a rider at fast speeds with safety 
and without breakdowns. 
by one of these manufacturers, who had entered but 
a single machine, speaks well for the reliability of 
his motor and the general construction of the bicycle. 

= —>+ + > — 

Clothed with the authority of the Naval Appropria- 
tion Bill, Secretary Moody has given orders for the 
construction, at Brooklyn, by the government, of a 
16,000-ton battleship. The Department will begin 
working out the detail plans immediately; and it is 
hoped that the keel plates for the vessel will be laid in 
about eight months. 


The winning of the contest 


— sem 

In order to determine the condition of New York 

city’s air, Street Cleaning Commissioner Woodbury is 
@xposing gelatine plates to collect germs. 
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Correspondence, 
THE GRISSON CONTINUOUS-ALTERNATING CURRENT 
TRANSFORMER. 
To the Editor of the Scienriric AMERICAN: 

In your issue of June 28, 1902, an illustrated descrip- 
tion of the Grisson continuous-alternating current 
transformer, by Mr. A. F. Collins, occurs on page 452. 
Possibly some of your readers who are occupied with 
wireless telegraphy may care to hear further details 
regarding the practical working of an identically sim- 
ilar apparatus, independently devised by myself over 
four years ago to actuate an induction coil containing 
a primary with two circuits, so that the secondary 
discharge would be alternating in character. Although 
the apparatus was consigned long ago to the junk 
shelf, it happens to be still in my possession; and, as 
can be seen from the accompanying photograph, its 
plan is identical to that figured by Mr. Collins. At 
the time I attempted to satisfactorily employ this 
form of double rotary current distributer for the 
above-mentioned purpose, it was used in conjunction 
with both core transformers and induction coils in 
which the primary circuits were doubled, as figu~ed 
by Mr. Collins. With neither type of apparatus, new- 
ever, were satisfactory secondary discharges obtaine.1, 
while considerable pyrotechnics always occurred at 
the brushes unless the current transmitted was kept 
below two or three amperes and two separate con- 
densers were connected across the brushes of each 
wheel. With an induction coil giving normally a 
spark of eight inches, a spark of only one inch could 
be had without condensers, and one of two and a half 
inches when suitable condensers were used. When 
shunted by the condensers, the contact maker would 
usually run for a few moments with very slight spark- 
ing at the brushes, but frequently either at one or 
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nating discharge is found to be necessary for actu- 
ating a special form of X-ray tube used in my form of 
the stereo-radioscopic apparatus, it seems to me that 
nothing is to be gained by using it for wireless tel- 
egraphy, unless the complex method necessary to 
produce such a discharge absolutely eliminates all the 
various disturbing factors which arise when other 
well-known devices are used to interrupt the primary 
current. RX. H. CUNNINGHAM, 


Galileo Ferraris Prize tor Inveutors, 

The committee for the “Galileo Ferraris Award,’ 
instituted in 1898, have decided to open an interna- 
tional competition for the award of said prize on the 
occasion of the unveiling cf the monument to Fer- 
raris, in Turin, in the latter half of the month of 
September next. The award is 15,000 lires ($3000), 
together with the compound interest accumulated since 
the year 1899 up to the day of the award. The prize 
will be granted to the inventor of some practical 
application of electricity likely to lead to noteworthy 
progress. Competitors may submit cither pamphlets, 
projects and drawings or machines, apparatus and 
appliances relating to their invention. The jury has 
full power to cause practical experiments to be made 
with the inventions entered for competition, and upon 
the corresponding apparatus. Competitors are to file 
their applications and deliver their credentials apper- 
taining to their invention not later than 6 o'clock 
P. M. on the 15th of September, 1902, at the office of 
the secretary of the committes, care of the Adminis- 
trative Committee on the First International Bxhibi- 
tion of Modern Decorative Art in the buildings of the 
Chamber of Commerce and Art, 28 Via Ospedale, Turin, 
Italy. 


Pear ae 
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Proposed Steel Automobile Boad, 
The Steel Roads Committee of the Automobile Clu) 
of America is making rapid progress in its 


a work, and through its energy, together with 


the liberality of the United States Steel 
Corporation and the hearty co-operation of 
the city authorities, a thorough demonstra- 
tion will very soon be made in this city 
of the merits of the steel highway system 
under various conditions of service. The 
chief difficulty was to get the special shape 
of steel rolled; none of the outside milis 
were willing to furnish it, or even to take 
an order for regular sizes requiring prompt 
delivery, but when Chairman Seligman of 
the committee met President Schwab he 
found him in full sympathy with the move- 
ment, and ready not only to furnish the 
special forms and deliver them promptly, 
but to contribute the steel for a mile of road 
as a gift. General Stone, the designer of 
the proposed road, has already conferred 
with the steel corporation's experts on the 
details of construction and the material will 
be delivered in six weeks. President Cantor 








ALTERNATING CURRENT TRANSFORMER, 


both brushes a prodigious flaming would occur, accom- 
panied by a sudden increase in the primary current 
from three to forty or fifty amperes, when the 115- 
volt continuous current formed the source of supply. 
Hence the discharge was extremely irregular, and the 
wear and tear upon the mica insertions of the wheels 
so great that after very brief runs truing was re- 
quired. By employing in the above-mentioned induc- 
tion coil a primary wound with four layers along its 
whole length, which were connected so as to use the 
inner and outer layers in series for one circnit and 
the two middle layers in series for the other, thus 
approximately equalizing the inductances of the two 
circuits, the length of the spark obtainable from the 
secondary was increased to three and a half inches, 
although the behavior of the contact wheels as re- 
gards the constant tendency to flame was unimproved. 
When core transformers were used instead of induc- 
tion coils, the results were equally as unsatisfactory. 
When several cells of storage battery supplied the 
current, the sparking at the brushes, as would be 
expected, was much diminished, but the performance 
of the induction coil was nothing like as good as when 
the usual spring vibrator was used to interrupt the 
current. 

From the preceding experiences it appears that this 
method of directing the current first through one 
winding of the primary, and then leading it suddenly 
in the reverse direction through the other winding, 
does not cause a variation of the primary current at 
all suited to induction coils. 
through either primary winding is suddenly inter- 
rupted when at its maximum value, and suitable con- 
densers are connected as usual across the break, the 
spark length of the secondary alternating discharge 
fully equals that obtained from the same induction 
coil as if it were actuated in the orthodox fashion 
Although the employment of this bigh-potential alter- 


If, however, the current | 


has shown a warm interest in the affair, and 
by his direction Chief Engineer Olney is to 
recommend suitable locations for sections of 
the road. It is intended to place one in the heavy 
trucking region down town, another in a street of 
general travel, and a third on a suburban earth 
road. The track plates will be 12 inches wide and will 
be laid on special foundations of broken stones. An 
English engineer, who recently inspected the steel 
road at Valencia in Spain, reports in the highest praise 
of it in every particular. This road has been in use 
for ten years. 
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The Current Supplement, 

The current SuprLement is one of the most im 
portant which has appeared in some time. The first 
article is an interesting illustrated description by B. 
C. Rost of the methods of cultivating coffee in Brazil 
and in the Philippines. Antarctic exploration just 
now is occupying the attention of many geographers. 
For that reason Edwin 8S. Balch’s discussion of the 
subject is rather timely. A new census machine is de- 
scribed and illustrated. Frank C. Perkins writes 
entertainingly of vertical direct and alternating gen- 
erators used in Switzerland. Capt. John Stephen 
Sewell discusses the important subject of electricity 
in its application to submarine mines. A very com- 
plete paper on blue-print and black-print photographic 
papers and their preparation, from the pen of Mr. 
Alfred I. Cohn, is of rare value. The new model 
filter plant of the city of Middletown, N. Y., is de- 
scribed in a handsomely illustrated artic’. Prof. 
Henry 8S. Jacoby read before the last meet 4 of the 
American Association for the Advancement uf Science 
a most valuable paper on the recent progress in Amer- 
ican bridge construction. That paper is published in 
full. Two technological articles, one on the “Making 
of India Ink” and the other on the “Recovery of Rub- 
ber,” are of exceptional value. The usual Consular 
Notes and Selected Formule will be found in their 
accustomed places. 
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MILK IN POWDERED FORM. 


HY GEORGE J, JONKS 


For more than fifty years efforts have been made 


by the scientists of nearly all the civilized countries 


to separate the water and the fat from milk and se 


cure the non-fatty solids in such condition that by the 


simple addition of water the milk could be restored 


unimpaired, and un 
variations of 


with all its original properties 


changeable by time or the extreme 
climate 
These efforts 


A portion of the 


proved unsuccessful for many years 


water could be readily removed, but 


when ntrated to about one-sixth of its original 


bulk the 


pasty condition of the mass rendered it un 


manageable and complete desiccation became impossi 
ble without 


that the 


subjecting it to such a high temperature 


character of the product was completely 


changed, rendering it insoluble, incapable of coagula 


tion by rennet and reducing the digestibility by pepsin 
tests 50 per cent. The nearest approach to desiccation 
was condensed miik A dry product seemed impossi 
bie without the sacrifice of all the valuable constitu 
ents of milk except the casein, and this was preserved 
after treatment with acids 


thoroughly its character 


only in an altered form 


and alkalies which changed 
and impaired its nutritive qualities 
Dr. Joseph H. Campbell, a citizen of the State of 


Pennsylvania, who had spent a great deal of time in 
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the study of the petroleum products, turned his atten- 


tion to organic chemistry some time ago, devoting 
himself especially to the products of the dairy. 


The developments of the dairy interests of this coun- 


DRIED MILK BEFORE BEING GROUND INTO 
POWDER. 
try had reached enormous butter 
industry was largely being concentrated at the cream 
eries, and in 


proportions The 


many cases skim milk was a waste 
product, often thrown away. If the skim milk could 
be utilized so as to recover the non-fatty solids in dry, 

soluble, sterilized and 
thoroughly peptogenic 
condition, the product at 


half the price of butter 


Sc Aeryy m3 


STERILIZING VAT. 





BLOWERS AND AIR STERILIZING APPARATUS 
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per pound would be more valuable than the butter 
itself, as the milk would yield but four 
pounds of butter to the hundred pounds of milk, while 
the non-fatty would furnish half 
pounds of the dry powder, and the annual value would 


interests 


solids nine and a 
run into hundreds of millions of dollars, creating a 
new industry exceeding in value the wheat crop of 
the United States. 

But even 
recovery of the non-fatty solids of milk in a dry con- 
dition milk to the tr 
where it was heretofore 


more than this it was realized that the 


would furnish ypical regions 


permit 
an addition to the rations of the soldier and the sailor 


unobtainable; would 


in the most convenient form, with the least possible 


waste; would be an invaluable addition to the hos- 


pital dietetics; would supply an important factor in 


the treatment of diabetes, Bright’s disease and other 


would furnish balanced 
rate, and would 
be a general boon to humanity in maintaining vigor- 


health, 


similar maladies; properly 


rations to all classes at the cheapest 
allaying suffering, 


ous normal promoting 


longevity and .cducing infant mortality 
The 


were 


difficulties 
whicn for a 


process of development was slow; 


presented at every turn, some of 


time seemed insurmountable. But after nearly three 
years of labor and the expenditure of nearly $100,000 
milk or 
reality, and its 
manufacture is now a flourishing industry 

The herewith show the various 
stages through which the milk passes at one of the 
three mills of the National Nutrient Company, pre 


crowned the efforts and powdered 


success 
Nutrium, as it is known, became a 


views presented 





GRANULATING ROOM, SHOWING DRIER DRUMS. 
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paratory to its shipment to the Jersey City, N. J., mill 
of that concern, where it is ground, bolted and packed. 
In this plant there are two of the largest pebble mills 
in the world used in grinding the dry lumps. The 
product in appearance resembles fine wheat flour, and 
is packed suitably for the safe transportation to all 
climates. 

In one view is shown the copper tin-lined concen- 
trating vessel. The milk is pumped into the large 
round copper vessel, where it is agitated and heated 
by sterilized air blasts preparatory to its being 
pumped into the four rectangular concentrating ves 
sels. These concentrating tanks are provided with a 
circulating medium of hot water surrounding them 
and coils in their interior. They are also provided 
with pipes and fan-shaped nozzles for the introduction 
of sterilized air below the surface of the milk. This 
air is under a pressure and is allowed to escape when 
the tanks are charged with milk and causes the water 
vapor to be driven off. The milk here has a violent 
rolling motion, greater than if boiling. The milk is 
thus reduced to about one-sixteenth of its volume. As 
the product becomes concentrated the temperature is 
lowered rhe opening of a valve permits the mass to 
fall into the large roller drums with tapered ends, 
shown in another cut, and which are located on a 
lower floor. These roller drums are tin-plated and are 
perfectly smooth on the inside with cone-shaped ends. 
An air blast is then introduced into the head of the 
drum. The latter revolving about two turns per min 
ute, carries the pasty product up on its side, and 
as it approaches the top it falls back through the 
dried atmosphere, the air thus carrying away the 
moisture This paste soon becomes too heavy to be 
carried up by the revolving of the drum and rolls into 
a large mass, the cone-shaped ends causing it to move 
unequally and twisting and grinding it into small 
particles. These are then conveyed to the drier drums, 
where the desiccation is completed. 

These drier drums have a novel construction. Steril 
ized air is forced through a central shaft having 
lateral arms extending down into the mass, where 
the constant rolling of the drums exposes all parts 
to the desiccated air. When the product is bone-dry 
it is then conveyed to a grinder, which brings it to 
about the consistency of corn meal, and it is then 
packed. 

The proper office of powdered milk is not so much 
to act as a food of and by itself, but as a means of 
cheaply furnishing other foods with the proteids in 
which they are deficient, and thus restoring the bal- 
ance which is essential to health. 

The successful reduction of milk to the form of a 
powder is an achievement of much importance to the 
bakers, particularly those engaged in the business in 
a large way They are enabled to secure their milk 
supply without any possibility of interruption and at 
a much lower cost. This latter is due to the fact that 
the dried milk can be shipped so much more econom 
ically than the milk in its original form. A five- 
pound box can be shipped at a small fraction of that 
of its equivalent of whole milk and can be mixed as 
desired. The losses in the handling of fresh milk 
around the bakery are very great. Much is consumed 
by the men handling it, a great deal is wasted and 
considerable is spoiled by being improperly cared for. 

_— es Om — 
A NEW CURIOSITY AT THE NEW YORK 
AQUARIUM. 

Considerable excitement has been caused in the 
vicinity of this city over the rumor that a live “sea- 
serpent” had been captured and placed on exhibition 
in the Aquarium ihe crowds which thronged the 
Battery with tl expectation of seeing a hideous, 
green-eyed monster of the dime-novel type have in 
variably returned disappointed and disgusted. Their 
reports have belittled the importance of the specimen, 
and given the general impression that the whole story 
is a fraud This is unfortunate, for the creature is, 
indeed, a very rare specimen, never before having 
been seen in captivity 
It has been identified 
as belonging to the 
moray family, and is 
known as the Chan 
nomuraena vitata 
(Richardson ) That 
the fish is indeed a 
rare specimen may be 
gathered from the 
fact that there is but 
slight mention of 
Such a species, and 
the only authentic ree- 
ord is that of the ich- 
thyologist Richardson, 
who discovered the 
fish in 1844 in the 
neighborhood of Cuba, Senay 
and gave a fair de a 
scription of it. 

The specimen has @ 


\ 
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skin of warty appearance, chocolate brown in color and 
striped with yellowish bands and spots. The tail is 
slightly flattened and bears no sign of a fin, nor can 
any fins be found on its body. In this it differs from 
all other morays, which have a fin extending the full 











TREE SHATTERED AT THE BASE BY LIGHTNING. 


length of the back. The head also is very different, 
being broad and flat, while the common species of 
moray have a deep and narrow head. Its method of 
breathing, however, is identically the same as that of 
the other species. It is provided with the gill pockets 
which are characteristic of the family. In general 
appearance and manner of swimming the fish is snake 
like in the extreme. When extended to its full length 











HEAD OF THE EEL RECENTLY BROUGHT FROM 
BERMUDA TO THE NEW YORK AQUARIUM 


it measures just about 6 feet; however, it often draws 
itself in to a length of about 4 feet, 
The story of its capture is quite amusing. The eel 


was discovered by three negroes who were fishing 
about seven miles northeast of Bermuda. The water 





REMARKABLE EEL AT THE NEW YORK AQUARIUM (CHANNOMURAENA VITATA),. 


THE EEL IS ELONGATED AS SHOWN ABOVE, 


WHEN STRIXING ITS PREY 
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at this point suddenly deepens from 11 [fathoms to 
over 200. From this it is supposed that the moray 
is a deep-sea fish which by chance worked its way up 
from the deep water to the fishing banks. At all 
events, no such creature had ever before been seen 
in the vicinity of Bermuda within the memory of the 
oldest living inhabitants, and the catch so frightened 
the drunken fishermen that two were rendered help- 
less by their superstitious fears, while the third, im, 
mediately sobered, drew in the line and landed his 
prize. When the men reached shore the moray was 
deposited in a tide-pool for safe keeping. There 
chanced to be a hole in the coral bottom of the pool, 
and eel-like the creature crawled into this as far as 
it could, in an endeavor to conceal itself. When the 
negroes next visited the pool only two feet of eel 
could be seen, and, frightened beyond reason at the 
apparent contraction of the fish, they were glad to 
give it away to Prof. Charles L. Bristol, of New York 
University, who is in Bermuda gathering specimens 
for the New York Aquarium. 

The moray seems to be doing well in its new 
quarters, and it is hoped that it will live. As yet 
the fish has eaten nothing, though constantly tempted 
with bits of codfish, on which the other morays thrive. 
This, however, is not an alarming symptom, but 
rather a characteristic of the moray family, for these 
fish often abstain from food for weeks at a time. 

.>-e- > 
A PECULIAR LIGHTNING-SHATTEKED TREE. 


The illustration shows the effects of a stroke of 
lightning on a tree located near Plymouth, Conn., 
which occurred in April, 1902. From the peculiarities 
observed it is believed this tree may have been shat- 
tered by an upward discharge. 

Our correspondent states that the splinters were 
thrown away from the root of the tree and the body 
badly splintered, but the top of the tree untouched; 
but one limb about ten feet above the highest splinter 
on the tree is broken off about three feet from the 
tree, 

On the opposite side of the tree there was a deep 
furrow plowed in the ground from the root of the 
tree toward a low swampy spot, as though the light 
ning may have come from this damp ground to the 
tree. The earth and leaf mold from this furrow 
were thrown as widely as the splinters, and the dark 
spots on the upper right-hand side of the picture are 
pieces of the leaf mold lodged on the branches of the 
surrounding trees. 

It is certainly a very peculiar effect of the work of 
lightning, and would apparently lend color to the 
theory that it was caused by an upward stroke. Gen- 
erally, however, a wet soil is regarded as a good con 
ductor, and the track observed going toward the pond 
would indicate that the stroke descending might have 
struck the center of the tree first, and followed the 
easiest course to the pond. 

et Micanccanngeini 
Bonus for Gold-Saving Appliances, 

According to Mining and Scientific Press, a bonus 
of £2000 ($10,000) is offered by the government of 
New Zealand to any person who, before the first of 
January, 1904, shall invent appliances to successfully 
save goid from black sands in New Zealand. It is a 
condition of the offer that the invention shall, in its 
main features, differ from all machinery and appil- 
ances at present in use for the saving of gold, whether 
coarse or fine. It shall be readily transportable from 
place to place, and shall be capable of utilizing local 
water for all its requirements. The invention must be 
capable of treating not less than 30 cubic yards an 
hour of black sand or any coarser material up to a 
diameter of 4 inches, and it must be capable of treat 
ing such material profitably where there is not more 
than a value in gold of 3d. (6 cents) per cubic yard 
not less than 80 per cent of the gold contained in the 
material to be recovered by the machine. No bonus 
to be paid until the invention has been continuously 
worked for not less 
than six months, and 
it shall during that 
period have treated 
not less than 100,000 
cuble yards of ma 
terial, working three 
shifts a day. The 
bonus will be paid on 
the certificate of an 
officer that not less 
than twenty persons 
other than the appli- 
cant for the bonus are 
successfully working 
the invention. Any 
person who receives 
the bonus shall not be 
allowed to take out 
patent rights in New 
Zealand for his inven- 
tion, 
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OIL-CAN. 


By a novel construction of parts the oil-can here 


illustrated is made to forcibly and copiously eject oil 


upon flexing its bottom diaphragm. The can, which is 
similar in shape to the ordinary oil-can, is provided 
with a false bottom to which are secured two tubes; 
which is central, projects into the 
can, while the shorter tube opens near 
the top of the body por- 
tion. At the base of each 
that in 


tube opening 


the longer tube, 


spout of the 


tube is a valve, 
the longer 
upward, and the valve in 
the shorter tube opening 
downward into the bot 
tom 
nipple is removably fast 
wall of the 
top. An 
inwardly-opepinug valve 
in this nipple forms a 
passage for the admis- 
sion of air at atmos- 
The oil, 


compartment. A 


ened in the 


body near the 


pheric pressure. 
filling the body and flow- 
ing through the shorter 
tube, into the 
compartment below the 
false bottom. Now, when 
the bottom of the can is 
flexed inwardly, the valve 
of the shorter tube will 
seat, but that of the cen- 
ter tube will open, and 
the oil will be forced out 
wn , through the 
IMPROVED OIL-CAN. the 

cause of its resiliency, to 

its normal position, this latter valve will seat, while 
that of the shorter tube will open, allowing a fresh 
supply of oil to flow into the bottom compartment. 
As the oil is removed from the portion, air 
takes its place by way of the valve in the nipple, 
On outward pressure, however, this valve closes. To 
fill the can the nipple is removed, thus affording an 


passes 





spout. As 


bottom returns, be- 


body 


opening through which the oil may be poured. The 
device has recently been patented by Mr. Thomas 
Vojta, of Mound City, So. Dak. 
a 
NEW TURBINE ENGINE. 

Our illustration shows a new turbine engine of 
novel construction which has recently been invented 
by Mr. William D. Linscott, of Piedmont, So. Dak. 


The inventor has built a toy 
which 


experimental engine of 


this design, weighs but 63 pounds and which, 
under 40 
power to run a small 
and several other devices 
as to reguire little or no attention, for there are no 


enough 
lathe, a grindstone, a sawmill 
is such 


pounds’ pressure, has developed 


The construction 


complicated running parts to cause wear, and require 
packing to make The steam is 
economized and continually The simple con- 
struction of the engine is clearly shown in the engrav- 
ing. The cylinder or casing is made up of a number 
of annular which are held together by the 
tie-rods that bind the cylinder heads together. Each 
cylinder section is provided with a honeycombed web 
formed by annular series of partitions sepa- 
rated by 
webs are formed at one side of the sections, leaving 
for the of the webs. The 


them steam-tight. 


reused. 


sections 


ribs or 


circular partitions. These honeycombed 


cavitie reception piston 








NEW TURBINE ENGINE. 
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construction similar to that of the 
cylinder the circular partitions being respec- 
tively in registry with each other. Steamtight con- 
nection can be made between them by providing the 
circular partitions of the pistons with ribs to fit 
loosely in corresponding grooves in the edges of the 
cylinder partitions. Each piston is provided with an 
elongated hub, these hubs being keyed to the shaft 
and projecting under the cylinder webs so as to give 
them support. The feed-pipe at one end of the engine 
communicates with an annular cavity in the cylinder 
head. This feeds steam to the innermost series of 
openings in the cylinder and piston webs. Reference 
to the illustration will show that these openings are 
in line with each other and form steam passages 
extending completely through the engine. The steam 
flowing into the innermost passages enters an annu- 
lar return port in the opposite cylinder head. This 
leads the steam back to the next outer series of steam 
passages, whence it is again returned and passed back 


latter fave a 
webs, 


and forth through the successive series until the out- 
ermost passage has been traversed, whence it 
out through the exhaust pipe. The 
which form the side walls of the steam passages are 
V-shaped, as clearly shown in the small detail view. 
Now it will be seen that the steam acting on the veins 
of the piston webs will give them a rotary motion, 
while the veins of the cylinder frame act continually 
to deflect the steam and re-direct its flow against the 
piston webs. The has a 
through the various passages of the engine, and thus 
its entire energy is made use of to drive the pistons 
continuously in one direction. These in turn impart 
movement to the shaft. Obviously any number of 
annular steam passages can be formed in the engine, 
thus increasing its power. 
<> + Oem 

ELECTRIC LAMP. 

In order to increase the illuminating power of an 
incandescent electric lamp, a California inventor 


passes 


ribs or veins 


steam continuous course 




















A NEW INCANDESCENT LAMP 


forms the bulb with an interior tube open at one end. 
The tube and bulb are so connected that the vacuum is 
not destroyed and that a brush can be exerted in the 
tube to appy silver to the walls in order to form a 
reflector. The filament is coiled around the tube, so 
that a maximum amount of light-producing surface is 
provided. 
A Self-Lichting Cigar. 

An inventor, who is evidently wearied of the many 
fruitless attempts to light a cigar in a windy street, 
has invented a combustible tip, which is intended to do 
away with the use of matches. The tip is composed 
of a mixture of ground glass, saltpeter, po- 
tassium chlorate and gum arabic. This mass 
is molded into a cap on the end of a cigar, 
and a frictional igniter, such as that used on 
the tips of matches, is placed on the surface 
of the cap. When the igniter is scratched, 
the cap freely and cannot be extin- 
guished by an ordinary wind. The combus- 
tion fuses the ground glass and renders the 








burns 


cap incandescent. The fused glass forms an 
airproof cover on the end of the cigar and 
prevents any of the fumes from entering the 


tobacco, so that no unpleasant taste results. 








— +2 a — 
A process has been discovered in France by 


which garbage is converted into briquettes, 
which consists in mincing the refuse from 


abattoirs, fish markets, etc., straw, paper, etc., 
and adding tar and naphthalene. The mass 
is then mixed in a kneading apparatus, dried, 
and pressed into briquettes. The briquettes 
have a slight odor of gas, burn brightly and 
engender heat slowly, it is claimed, and with 
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a more highly perfected method of manufacture they 
will produce less ash, and the heat-producing qualities 
will be about the same as those of common coal. They 
will also possess the advantage of burning slowly and 
developing no smoke. 
en 

BICYCLE TANDS. 

Most bicycle stands now used on sidewalks are 
bulky contrivances, occupying considerable space and 
presenting annoying obstructions to pedestrians. We 
show here a stand of very simple construction which 
when not in use, folds down automatically into the 
sidewalk, thus offering no obstacle to foot travel. The 
stand consists merely of a rod bent to an elongated 
U-shape, and designed to engage the sides and upper 
surface of a bicycle wheel. The two legs of this stand 
are coiled at their lower ends about a bar secured in 
a recess in the sidewalk. The sidewalk is also pro- 
vided with a channel for receiving the device when 
folded. The ends of the outward, and 
form anchors to prevent the device from swinging too 
far rearward. These ends may be brazed together, 


rod, extend 





A CONVENIENT BICYCLE STAND. 


and when the device is turned up in operative position, 
the ends will engage a metal plate to the 
wall of the recess, thus holding the stand at a slight 
forward incline, so that when the wheel is removed, 
it will fall by gravity to its position in the sidewalk. 
The channel can be easily formed in a wooden or 
stone sidewalk by the use of suitable tools, or if a 
concrete walk is used, the simplest way of forming 
the channel is to press the rod into the concrete while 
the material is still wet. The inventor of this simple 
stand is Mr. Louis H. Knoche, San Jose, Cal. 

-_+ 7 >a 

PIPE PULLER. 
A patent has recently been granted to Mr. James A. 
Haire, of Weyauwega, Wis., for a pipe puller of im- 
The device, which is portable, is so 


secured 


proved design. 


constructed that power may be taken from a driv- 
ing belt or chain and communicated to the lifting 


screws with the least possible amount of machinery. 
The pull on the pipe is straight, and obviates any 
tendency to torsion or wind on the crosshead. 
The device as illustrated comprises two 
upright screws mounted to turn in a baseplate anc 
connected by a crosshead provided with nuts which 
hole is provided in the 


parallel 


travel along the screws. A 
baseplate, through which the pipe to be pulled passes; 
the pipe also passes through a taper opening in the 
crosshead, to which it is secured by tightly-driven 
wedges. The screws are provided with worm gears, 
which mesh with worms on the driving shaft. It 
will be noticed that the screw on the left has a right- 
hand thread, and that on the right has a left-hand 
thread; the pitch of the worms also is such as to 
turn the screws in opposite directions. The object 
of this arrangement is to obviate any tendency to 
torsion or wind in the crosshead, while the right-hand 
or left-hand worms tend to balance the end+hrust of 
the driving shaft, thus making a pipe puller that is 
light in weight, compact and very durable, and one 
which will easily do the required work. A reversing 
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mechanism is providea ux che driving shaft, which 
consists of a large bevel gear and two bevel pinions 
loosely mounted on the shaft, one of these pinions be- 
ing secured to the driving pulley at the right. The 
pinions are each provided with clutch faces, which 
are adapted to engage the teeth of the double clutch 
mounted to slide on a feather of the driving shaft. 
Hither right-hand or left-hand motion can thus be 
imparted to the screws by sliding the clutch into en- 
gagement with one or the other of the bevel pinions, 
This reversing mechanism is designed for use with 
a horse power or engine that cannot reverse the mo- 
tion Handles are secured to the base, enabling the 
device to be readily moved from place to place when- 
ever desired. 

i a rs 

Brief Notes Concerning Patents, 

Andrew Phillips, of St. Louis, Mo., has invented an 
electrical sweating robe, comprising an outer layer and 
an inner layer of equal size. These layers are secured 
together by a seam around their edges and by a num- 
ber of seams extending longitudinally. These longi- 
tudinal seams divide the robe into columns wider at 
the head than at the foot. An electrical heat-gen- 
erator wire of zigzag form is arranged within columns; 
the terminals of the wire being at the columns at the 
same end of the robe. 

The Armour Packing Company, of Chicago, has ac- 
quired the patents of a new canning process, the inven- 
tion of Mr. Maconohie, the English member of Parlia- 
ment for East Aberdeenshire, Scotland. The salient 
characteristics of this process are the elimination of 
all solder in the canning of preserved provisions, the 
ebviation of all danger of ptomaine poisoning, while 
canning can be carried out more expeditiously and 
economically than with any other system at present 
practised. 

I. G. Waterman, a millionaire resident of the Monte- 
cito Valley of California, has invented an electrical 
device for controlling the spigots of the bathroom by 
a touch button in the bedroom. By this means one 
can reach out from the bed and turn the water into the 
tub, and when the latter is filled the flow is auto 
matically shut off. With an installation of this char- 
acter in the house one is enabled to stay in bed until 
the bath is entirely ready, and then jump almost from 
under the covers into the water. 

For inventiveness the town of New Britain, Conn., 
apparently takes the palm. Since the United States 
patent laws have been in existence, 1447 inventions 
have been patented by 344 New Britain citizens. For 
ten years one patent was granted annually to every 
367 inhabitants of the town. The man who heads the 
list for the number of patents taken out is Justus A. 
From his prolific brain 121 patented inven- 
Another man, George E. Adams, 
\ third inventor, Thomas 


Trout. 
tions have sprung. 
has patented 66 inventions. 
E. Corscaden, has patented 51 devices. The fourth 
place in the list is occupied by Henry G. Voight, who 
has taken out 44 patents on inventions. 

A new process for the manufacture of artificial 
marble has been patented by S. Sborowitz, of Berlin. 
The new product is said to be particularly fine and 
very cheap. Asbestos, dyeing materials, shellac and 
ashes are pounded into a stiff mass, and then sub- 
jected to high pressure. The resulting mass is sur- 
prisingly firm and tough, not brittle, is very easily 
worked by means of tools, can be given a fine polish, 
and cannot be distinguished on a mere ocular inspec- 
tion from genuine marble. As it does not break 
easily, it can be used in the shape of very thin slabs 
of little weight, and will be very useful for the manu- 
facture of washstands, wal! coverings, etc. Owing to 
its being much cheaper and more durable in contact 
with water than any other kind of artificial marble, 
this new material, which can be pressed into molds and 
given any shape desired, seems to have a promising 
future for the manufacture of a great variety of house- 
hold goods and also insulators for electro-techaical 
purposes, 

Two inventors who live in Stirling, Scotiand, have 
invented a lifeboat which is intended to become auto- 
matically inflated when it is immersed in water. A 
which is kept in a 
by means of a 
strength of 


spring is employed state 


of tension or compression strip 


or roll of paper, the __ tensile 
which, as long as it is dry, is sufficient to main- 
tain the spring in a state of tension or compres- 
sion, but which, when it becomes wet by immersion 
in water, immediately loses its strength or rigidity to 
such an extent that it is ruptured by the energy stored 
in the spring. Thus is the spring set free. The re- 
lease of the spring causes the production of a volume 
of gas from materials sufficient in quantity to give the 
appliance any flotation power required. The materials 
in question are inclosed, together with the spring, in 
a perforated metal case, secured in the appliance in 
any desired manner, but so that water can have access 
to the controlling strip, as soon as the appliance is 
thrown overboard. Gas can be produced by the com- 
bustion of cordite or ballustite. 
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Legal Notes. 


Two Grear Iron Companies In Court.—The Su- 
preme Court of the United States has handed down a 
most important decision in which the Carnegie Steel 
Company and the Cambria Iron Company are con- 
cerned (22 8. C. Rep. 698). The Carnegie Company 
sought to recover against the Cambria Iron Com- 
pany for an infringement of letters patent issued June 
4, 1899, to William R. Jones for a method of mixing 
molten pig metal. 

Tke Court breadly decided that a process patent is 
not anticipated by the mechanism which might with 
certain alterations be adapted to carry out that proc- 
ess, unless such an application would have occurred 
to one whose duty it was to make practical use of 
the mechanism described. 

The process claim of the Jones patent for mixing 
molten pig iron covered a method of securing great 
uniformity in chemical composition, and of avoiding 
the necessity of remelting before further treatment 
in converters. The dominant idea was the permanent 
retention in a covered reservoir of so large a quantity 
of the molten metal as would absorb variations of 
the product from the blast furnace received into it 
and discharged from it into the converters. That 
claim, the Court held, was not anticipated by prior 
patents which contemplated the storage or mixture 
of the reservoirs of molten metal from blast furnaces 
for use in casting or converters. For in none of these 
patents was the retention of a quantity of the molten 
metal recognized as essential. Nor was the invention 
anticipated by the practice in steel works of mixing 
remelted pig iron from cupola furnaces in receiving 
ladies, in which a considerable residue was generally 
maintained. 

The specification of Jones’ patent stated that the 
primary object of the invention was to render the 
product of steel work uniform in chemical composi- 
tion. The construction of Jones’ process claim as 
covering a method for avoiding abrupt variations in 
the chemical constituents of molten pig metal before 
further treatment in converting it into steel, seems to 
conflict with this statement of the object of the in- 
vention. But the Court held that such a construction 
was not inconsistent with the specification. 

In his patent Jones specified neither the size of the 
reservoir nor the amount of metal to be left therein, 
in carrying out his process of mixing molten pig iron 
so as to secure greater uniformity of chemical compo- 
sition. But the specification called for a reservoir 
of any convenient size, “holding say, 100 tons of 
metal,” with the bottom of the discharge spout two 
feet above the bottom of the vessel in a 100-ton tank, 
“and more or less according to the capacity of the ves- 
sel,” for the purpose of leaving a considerable quantity 
remaining and unpoured with which the fresh addi- 
tions may mix. In the Court’s opinion, the height of 
the permanent retention in a reservoir of a large quan- 
tity of molten metal as a basis for unification of the 
product of blast furnaces received into it, is suffi- 


























ciently disclosed. 

In order permanently to retain in his covered reser- 
voir a quantity of molten metal sufficient to absorb the 
variations of the blast furnace products received into 
it and discharged from it into converters, Jones used 
a covered refractory-lined and turtle-shaped tilting 
vessel of about 300 tons capacity. By not allowing 
the vessel to tilt beyond a certain point gaged by a 
chalk mark, it was possible to retain in the vessel 
about 175 tons of molten metal. Before Jones’ inven- 
tion there had been used an intermediate, uncovered 
receiving-ladle for cupola metal, which held consider- 
ably more than the amount of metal necessary to 
charge a converter. It was the Court’s opinion that 
such prior use was not an anticipation of Jones’ inven- 
tion. The Circuit Court had held with the Carnegie 
Company; but its decision was reversed by the Circuit 
Court of Appeals. On a writ of certiorari the Supreme 
Court reversed the decision of the Circuit Court of Ap- 


peals. 


Tes.a’s PATENTS AGAIN IN Court.—In a suit brought 
by the Westinghouse Electric Manufacturing Company 
against the Royal Weaving Company, of Pawtucket, 
R. I., the Tesla patents were again sustained. In the 
opinion it is stated that the defendants relied on two 
French patents to make out their case of non-infringe- 
ment, contending that these patents disclosed what 
was not before the courts in the Granite case, namely, 
that two single-phase synchronous motors could be 
coupled together, as, for example, by having their 
armatures mounted on the same shaft; and that these 
two motors might be run each by its own circuit of 
alternating currents. The Court held that these pat- 
ents, even if produced in the Granite case would not 
have affected the decision as to the nature and novelty 
of Tesla’s invention; and as to the validity of the 
patents in suit, the Court decided that the question of 


43 


infringement seems to be substantially determined by 
the prior decisions. 





THe Norron Ferep-sceew Parent Constrrurp.—-On 
March 8, 1892, Wendell P. Norton was granted a patent 
for a feed to be used on screw-cutting engine-lathes, 
whereby it was possible to change the speed of the feed- 
screw rapidly, according to the requirements of the 
screw to be cut. Two sets of devices were described. 
One consisted of a series of three interchangeable 
gear-wheels of varying diameters, arranged at one end 
ot the machine, speed variation being secured by 
changing their relations to one another—a result that 
could be obtained only when the machine was at rest, 
since nuts would first have to be unscrewed, and the 
wheels removed and placed on different spindles. By 
such changes, three different speeds could be imparted 
to the feed-screw. The other set of devices consisted 
of a series of twelve gear wheels of varying diam- 
eters, arranged in steps. By means of a hand-lever and 
connecting mechanism, one or other of these could be 
brought into engagement while the machine was moy- 
ing, and thus twelve speeds could be imparted to the 
screw-feed. An examination of the prior state of the 
art, which was made by the Court in the case of the 
Hendey Match Company vs. Prentiss Tool and Supply 
Company (113 Fed. Rep. 592), showed that the patentee 
was not a pioneer. “The case is one, therefore, in 
which the particular combination of parts and details 
secured to the inventor by his patent is to be con 
formed to the self-imposed limitation in the claims, 
and nothing can be infringement which does not fall 
within the terms the patentee has chosen to express 
his invention.” The bill in the case was dismissed, 
because the defendants’ combination changed the loca- 
tion of the gears from the feed-shaft to the counter- 
shaft. 


Scientiric NAMES AS TRADEMARKS.—In the case of 
Searle & Hereth Company vs. Warner (112 Fed. Rep. 
674) the use of scientific names as trademarks was 
fully discussed by the Circuit Court of Appeals for the 
Seventh Circuit, Mr. Justice Groscup delivering the 
opinion of the court. The substance of the decision 
handed down is, in brief, that after both pancreatin 
and pepsin had been discovered and named, their 
effects as aids to digestion had been investigated, and 
the results of such investigation had been published to 
the world for several years, the manufacturer of a 
digestive preparation could not adopt “pancreopepsin,’’ 
a combination of such names, as a trademark, ani 
thereby prevent the use of these names by other manu- 
facturers of similar digestive preparations. The spe 
cific word “pancreopepsin” is in a sense artificial. As 
the Court pointed out, it was doubtless coined te some 
extent through the ingenuity of the appellee. In an 
other case it might even be made the basis of injune 
tion against unfair competition. But the Court held 
that the appellee could not appropriate similar words, 
simple or compound, that grow out of the medical 
nomenclature relating to pancreatin and pepsin, and 
that such right of appropriation does not at any rate 
extend to the word “pancreopepsia,” which was the 
name applied to the digestive preparation of the 
appellee, 


One of those incomprehensible bills which are often 
enough presented to the House of Representatives 
seeks to extend the term of George B. Simpson's 
patent for an improvement in insulating submarine 
cables. Under ordinary circumstances the reason for 
the extension of a patent's term can be readily under 
stood. Often enough seventeen years pass without an 
invention’s coming into actual use. In the present 
case, however, the patent was originally granted on 
the 2ist of May, 1867, and, therefore, expired fully 
nine years ago. It would seem an injustice to those 
manufacturers who may have begun the making of 
Simpson's appliances after the expiration of the patent 
to restrain them now, and to curtail for seven years a 
business that they may have built up. Of course there 
is no chance of its receiving favorable consideration. 





Vauipiry or Design Parents.—In the matter of the 
Bevin Brothers Manufacturing Company vse. Starr 
Brothers Bell Company (114 Fed. Rep. 362) the United 
States Circuit Court for the District of Connecticut 
held that the fundamental! question in determining the 
validity of a design patent is whether the inventive 
faculty has been exercised to produce something which 
is original and pleasing to the eye; for in design 
patents the test of identity on questions of anticipatien 
and infringement is the eye of the ordinary observer. 
In determining this question, the Court may avai! 
itself of such common knowledge as the general public 
may possess. 





The application of the Allgemeine Blektricitits 
Gesellschaft to the German patent office for the an- 
nulment of the Braun wireless teiegraphy patent has 
been refused with costs. 
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BECENTLY PATENTED INVENTION 


Agricultural 








Implements. 








COMBINED SEEDER FERTILIZER-DIS 
rRIBUTER AND CULTIVATOR \ ‘ A 
vo! Mot video, Uruguay I t I 
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Apparatus for Special Purposes. 

APVARATUS POR PrHAWING FROZEN 
GROUND a. “ae. KI lawson, Canada 
rh invention relates tf mining in northern 
ouniries, and ite object is to provicde t iin 
improvements in apparatus for thawing frozen 
ground whereby hot water is readily and 
heaply furnished Im the ine f hot hy 
lrautic mining the hot air and va t im the 
dri are removed therefrom and utilized in 
the furnace for heating the wate 
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Miss he yetem is employed in transporting 
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vention provides improved means for supporting 

} ind locking hee ab ilao ne for raising 
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at any desired point for the purpose of taking 
up or arresting and releasing the freight when 
ut the end of its trans 

SUPPORT FOR OVERHEAD CARRIERS 
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track or wilt | { head \ 
rene f the chief dificu ing h 
carrier le the prov 1 : ha 
have due atrengt! iti id ibliity w 
out Invelving tus ‘ " Such a supp 
has been designed by M Alexander 

Hardware. 
SPIRIT-LEVE! Ss. E. Row, New York, N 
y The tnveniion ela 1 mean f 
h mounting and arry ‘tig I ” use on 
q levela and plumb le ad by mechar 
in various trades rh irl ‘ e secured 
q t% the | sieht tur { ‘ it neal by 
mean ‘ ru i : vertica 
a we ' horigentai attact 1 nay be wm 
cured 
que | 
Mixcellancous Inventions, 

TROUSERS CREASER Hi. A. B \ Ma 
con, Ga. Dr, Brown is t y 1 new 
device fo easing f mr \ i 
very and ’ ay ix 1 y 
carried in @ vali a ‘ t 
room therein r i 
permit he creaels ! ver nig 

f when it is desired it he day ‘ 
they ‘ be ion 8 ) in a few 
hour im may be ck 

SURING-CLAMI FoR LENSE On rit 
LIWt I I la New Yor} N y 
Livery wea yegia “ astot ‘ 

q il ! yloce-n wet Spe " 
' 1 howeve vik ! Ker ‘ how 
; eve wart the weathet M Lembke ha il 
vented a device for x y inne 
int pectactes Tem ‘ : t ire pr 
vided which can be quickly nd asily clamped 
f ont the eyeglasses to prod the required 
iM icles 
PILLOW-SILAM HOLDER PiL.y IAM 
: BAUE Volta, Cal Ihe vention provide 
: means whereby the pi “ Ti may be held 
properly 1 every respect and yet the holder 
mar readily applicable any bed without 
marring or injuring ite finish 
f DEVICE FOR UNROLLING CLOTH OR| 
OTHER FABRICS i. 1 ROSENTHAL, New 
York, N. Y This device, which is of simple 
| construction, is provided with a revoluble 
. platform and means for controlling the move 
ment of the platform, along with means for 
receiving and sustaining a roll or bolt of 


cloth removal 
of ready 

Nore 
furnished by 


the invention, 








interlocking engagement 
Copies of any of these patents will be 


Please state the narae o? the patentee, title of 


le from the platform, yet capable 


therewith. 


Munn &. (Co, for ten cents each. 





and date of this paper. 


Wants. 


Business and Personal 


READ THIS 
| wilt tind inquiries 
numbered in 


COLI 
for 
itive 


MN CAREFULLY.—You 
certain classes of articles 
order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
| sary to give the number of the inquiry, 


MUNN & ©O, 


conse* 











Marine lron Works. 
Inguiry Neo. 2866. 
smal 


wire articles. 


Chicago. Catalogue free. 


For parties to manufacture 


AuUTOS.—Duryea Power Co., 


Inqatry No. 2867. 


chinery 
*U. &” Metal P« 
Inquiry Ne. 2868. 


condensers. 


Reading, Pa. 
For manufacturers of die ma- 


Samples free. 
of milk 


Indianapolis. 


For 


lish 





manufacturers 





Alcott & Co., Mt. Holly, 


For dealers in mailing cases, 


WATER WHEELS N. J. 


Inquiry Neo. 2569. 


abels, advertising carus, etc., for a patent medicine 
For SALB.—Patent carbonating machine. F. W. Z., 
Box 773, N. Y. 
Inquir " No. 2870.—For dealers in wood screw 
brackets for glass insulators for electric purposes, 


Handle & Spoke Mchy. 
Chagrin Falls, 0. 
Inquiry Ne, 2871. 


or soft wood %& ineh square by 


Ober Mfg. Co., 10 Bell 8t., 


For blocks of bard cardboard 
‘y inch thick, 


Sawmill machinery ahd outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry No. 287:2.For small steam slidevaive 
engines 1g x 2or 2 x 5 inches 
| We make anything in sheet metal, any shape. Esti 
mates free. Metal Stamping Co., Niagara Falls, N. Y. 
Ivquiry Neo. 2873.--For metal dour plates, num 
| bers, etc... and machinery for making same 
We design and build special and automatic machinery 


for all purposes. The Ametutz-Osborn Company, Cleve 
land, Ohto 
ineairy Ne. 2S74.-—For manufacturers of ma 
es for gathering nails in large quantities, 


IpbBas DEVELOPED 
work for invent« 


draughting machine 
Charles KE. Hadley, S44 


Designin 
rs and others. 
New York 


liudson Street, 





Inquiry Ne, 2875.—For dealers in German silver 
wire, tube and plate. bard and soft 


Automobiles built to drawings and special work done 


promptly The Garv'n Machine Co., M9 Varick, cor 
Spring Streets, New York. 

Inquiry Ne. 2576.— For an oll burner adaptable 
for furnace, heating and cooking stoves. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2877.—For dealers in rubber stamp 
making culfits 


The celebrated “ Liornaby-Akroyd” Patent Safety Oil 


Sngine is built by the De La Vergne Refrigerating Ma 


chine Company Foot of Bast 18th Street, New York 
Inquiry Ne, 2S7S.--For dealers in metal special- 
thea, noveitics and articles of merit 
INVENTIONS DeveLorep.—Designing and building 


f labor 


}. Zimmerman 


hinery and general engineering. L, 


and Mech. Engineer, 106 Center 


saving mac 


hlect 


S79. 


For manufacturers of hydrau 





Neo. 
a ts 


An experienced business man desires correspondence 


with party means for developing, manufa 


facturing r srketing at ted speciality of merit. 
7 New York, 


requiring 
aten 
Address Specialty, Box 


Inquiry Neo. 
» nh blocks 


25S80...For parties to 
ifferent shapes 


make small 


W ANTED,— Ex mechanic for blast 


detail expe 


wrienced 


master 


furnaces Apply immediately, stating in 


rienee, references, age, salary expected and earliest 
late Can commence Address “ Blast Box 773, N. Y¥. 

Inquiry Ne. 28S81.-For manufacturers of sheet 
wuUm nium 

WANTEI A large correspondence school desires 
the spare time service f an experienced electrician to 
prepare and write a mail course on eleetrical engineer- 
ing In writing state qua ifications, experience and 


references J. li, Bowen, Box & 


Inquiry Ne, 2SS82.— For 


Scranton, Pa. 


desiers in or makers of 


aluminium tubing 

¢® Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York Free applicatior 

inquiry Ne. 2SS3.—Por manufacturers of lawn 
mowers in the | ted Staies 

Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work. Metal 
Novelty Works ¢ 48.47 §. Canal &t., Chicago. 

Inquiry Ne. wNe4 For full information from 
parties famitivt h the destructive ravages of the 
teredo to piling 


Die work, experimental work and novelties manufac. 





tured American Hardware Mfg. Co.,Ottawa, LL 

In iry Ne. 2SS5.-—For manufacturers of black 
side of manganese 

Inquiry Ne. IS86.-For manufacturers of black 
‘ green ground alate 

Inquiry Neo. 2887.—For makers of machinery for 
wore ing peat ground 


Inquiry No, 28SS.—For dealers in electric ceiling 


stud desk fat 





Inquiry Ne. 2889.—For machinery for making 
horseshoe nails, 
tequiry No. 2800.—For dealers in small engine 


castings. 


Inquiry No. 2891.—For makers of rubber balls, 
t 





uch as are used or y balloons 
Inquiry No. 2802..-For wholesale deal tn 
imbeo for use in the manufacture of furnicure, 


Irquiry Ne. 2893.—For mekers of 
wheels 6 inches high and rubber tires 

Inquiry Ne, 2804.-—For dealers in articles for a 
street fair, such os rubber sandwiches, candy bag-pipes, 
ete, 


Inquiry Ne. 2895. 


small go-cart 





For dealers in very thin sheet 





+ 


Inguiry Ne. 2806.— For dealers in thin brass cal! 
ed “ hand plating material.” 


Inquiry No. 2897. 
chemicals used in 
mantels, 


For dealers in apparatus and 
the manufacture of incandescent 


Inquiry Yo. 289S8,—For manufacturers of spring 
motor ceiling fans. 


Inquiry Ne. 2809.-For makers of 
carding and spinning machines. 


small wool 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


July 8, 1902, 
AND BACH BEARING THAT DATE. 


(See note at end of list about copies of these patents. ] 





Acid, apparatus for 
Wenzel 

Advertising device, 
Allerton 


making sulfurous, W. 


704,412 


wind actuated, Cribbs & 


704,002 





Aging or treating spirits, R. ¢ Scott 704,580 

Air compressor, hydraulic, W. J. Linton 704,050 

Alkali metal sulfates from mixed solutions, 
separating, ( BEOOMGNEE sc ccccccccsese 704,036 























Ammonia compressor, J I Ludlow «++ TO4,062 
Ammunition and water carrier and litter, 
combined, H. 1 Allen ‘ TU4, 426 
Ammunition and water carrier and litter, 
portable, H. F. L. Allen 704, 
Animal trap, J. S. Moon 74, 
Antimony oaid, waking white U4, 
Automatic lu ator, A A Freeman.... 704,02 
Automobile, J LD. Carrington covcee ‘ 
Awning fixtures, antirattler for, J Sul 
livan . . ° 704 
Aale box, car, O. Newhouse . coee TO4, 
Axle lubricator, R. H. Gowan 704 
Axk vehicl G DA Kccvess 6 0anacsace 704 
Bag filling machi L. Drohe 704, 
jag holder, W. Hayward 
Sale tle, W hnsoen 
Balls, making | g, | psball... 
Ball manufact gz pla bk Kemp- 
shall ° ee 74,46 
el » « M. Carter.... 703,004 
mit I ‘ Phillips 7 ou 
oduct t eof, making plates 
Kk. Hess.. 
Seddot 
| R y 
| ( I & | Whit 





buckle M. Cochran 704, 437 


\ Schwingel 604, 588 
04,206 
ftiths 
lers 
I Ww Talley 
W N. & W N. White 
0 Ww x 
} Wl-operated driving 


uN Wunner 






























































Inquiry No. 2900,—For wakers of carpet-cleaning 





Dams, building, A. D. Foote...... 704,181 

























Desk, C. F. Dephlanty.........seeeeeseces 704,473 
Disinfecting apparatus, W. H. Francis 704, 182 
Display case, F. B. Deiter........+.... 704,005 
Display rack, W. White......... 704,157 
Display rack or stand, collapsible, Johnston 

« Merrill. .cccccccccccccese eee +++ TO4,341 
Door bolt, BB. Fages..ccccccccsescces ses 704,17 
Doors, means for preve nting dust, draft, 

and rain from entering under, J. Crow 

ther cose 704,441 
Draft equalizer, B. replin 704,001 
Dredge, hydraulic, L. W Bates. 704,231 
Drills, water attachment for power, F. 





Whitehead 
Driving mechanism, 


704, 158 
704,220 


ism, A. E . Spaulding. . 
device for 
































Drums and cymbe 
CG lL. SUG ccactanceoeséesteuses 704,308 
Dyeing apparatus, R. Ulingworth 704,191 
Dyeing _ Apparatus, R. Weis 704,283 
kK poets circuit thermal peenecten, 
OOK cccccccccccesecseses TOA, 
it manuae cut out, } de hmen 704,361 
Electric distribution system, ( d 
Mi lke . ° . eee 704,484 
Electric motor regulation, Oo. H. & A. F 
Pieper éovsesece GONE 
Electric motors, protective operating de 
vice for, A. ¢ Mnstweed..cccccosccecs 704,447 
Electric wires in buildings, Junction bex for, 
B. W. Allen... 704,424, 704,425 
Electric wires, wall plate or ghie Nd for, 
B. W Allen eTTTTy -.++ 704,423 
Electrical apparatus, “cireuit closer for port 
able, W. Roche.. ce ecevecsseoees 704,113 
Electrical transportation system, UH I 
Freed ° . 704,019 
Electrode, battery, T. “a 704,305 
Elevator boot or housing, pneumatic, (¢ 
sradford ° ° . 
Elevator controlling system electric, 
Db. thider Ti, 
Elevat safety device, W. Hl. Wilsey 
Endless chain reel, J. M. Dunahoo 
Engine See Internal combustion engine 
Engine regulators, controlling mechanism 
for steam, E. Reynolds 
Engr wving machine, R. Jay 
Ky ( Rhodes (reissue)..........6.. 
Face ector, Galley bees 
I und binding, skirt, W. J. Hay 
Fan case for blast fans, J. T. Hope........ 
I natening device, string, E. Flowers _ 
Feed water, burner, or like regulator, J. 
FODMSTON  cacececeeseess . 
Feed water heater and condenser, oT 
Fergusson ° eoces ° oe 
Fence making machine, BE. BE. Stewart...... 
' portable, Steiner 
ce post, A. Henry 


"Holmes 7 


us substances, treating, E = 
indicator, I b Doellinger.. 








r ring, N. Roser Terr tT 

irm single trigger, E. D. Fulford. 

irm single trigger mechanism, 

Fulford ee . eeeee TO4,024 
mea pt Nice & Laedlein. 704,086 





















































Cullougt } Fire scape, C. Seessl : 704, 126 
W Kirsanoy ; Fishing rod line guide, EB 
Taylor et al | Cattley bees 703,006 
mpresser, ¢ eumann ; Fly screen attachme ut, A. M 704 
f, G. Johnson, J | Flying machine, J Rice 704, 
im, Hi. B. Mes }} Folding bex, B. B. MeFadden. 704,080 
* | Food guard, A. M. Stadelman.......... 704, 139 
I It | Formicaldehyde, composition for the produe- 
I > K. Rosenberg tion of vapors of, J. J Trillat...... 704,400 
Boring apparatus, bydra , G. Sehn lidt lt e, C. Phillips ae RS oe ERR 
Boring tool, expansible, H. Liethegener Ft « for progressive metal heating, T 
jottle filling ar stoppering machine, Pr V Allis ‘ Qtoceccesedvecéices TOA, 286 
Binns TTT cess 704,171 | Furnaces, apparatus for recovering minerals 
Bottle or flask, D. Read.... 704, 105 | curried off in the fumes from smelting, 
Bottle or jar, BE. L. Living 704 x2 | W. R. Lee cakes 704,199 
Bottles or jugs with beer, for Galvank battery, ‘reversible, T. A. Edison, 
filling, A. Schroedter 704,303, 704,304, 704,506 
YT ERR Game apparatus, M. R. Wright....... sees TOH10 
Bracelet or the like, BE. P. Davis.......... Giame counter, E. T. Van Gieson......... 74, 149 
Brake, J. G. Alexander seecececesee 0 | Garbage burner, domestic, F. BE. MeGurrin. 704,350 
Brake mechanism, 0. | Randall 704,103 | Gas for making carbonic acic 
Brake shoe, G A. Woodman..........+++. TO4, 401 W Riesberg. 
Brick kiln, T. M Wiles ceseeeese TO4,418] Gas Canton & Warring. 
Broom head, W Mansfield ° . 183 | Gas acetylene, L Harris 
Buggy boot or aprot H. A. Sorensen ‘ 276] Gas generator, acetylene, A. Winch... . 
Bullding material, M. W. Marsden...... 704,006 | Gas lighting mechanism, automatic, A. B 
Burglar alarm, P. W. Dunne TOM, 246 | BE 666 00660.6065ntdngnsesetoscsoes TO4 S01 
Burglar al ( Fruchauf | Gear, friction draft, G. P. Ritter. 7,110 
Busth iH ul PRPIOE. occceccceccceccce Gearing, C. H. Pelton ee TO4 004 
Butt machine, T. 1 M aay | Glass articles, apparatus for the manufac 
Calend ( L, Post ture of molded hollow *’ T. Sievert 704, 488 
Camera ( KE Hutchings Glass bettle making machine, C. Leistuer THOM 
an t attachment photog t Robert Glass, framing, Taluau & Scattergood T4400 
son & Hut es Glass, framing, J. Taluau TM dol 
Ca ra, panoramic hand, N. Conti Glass tank, L. Hows TrTTiTt sesee TO4,040 
Camera, photogray ( I Hutchings Glass window or similar ‘object and making 
Camera photograpl i I Purser same, stained, J. Taluau ate. oT 
Camera with roll film magasz!i folding, saving machine, ¢ Ramos 
( I G balla, manufacture of, EB Kempshall. 
Can bedy forming n t Ww S. Case ernor, steam engine, J. Patterson 
Can ending heading machin Hod ’ race road, J. H. Albdrich....cccsceees 
« rt TO4 20 ding device, I. Hastings 
Can bead delivering apparatu Hi. N. Nor ding machine, J. N. Lapointe 
ton ding mill, H. G. Johnson..........05. 
Can or j ver attachment, fruit, G. I r, J. Dempsey 
Woodbury ner, magazine nailing, G. I. Smith TM, 407 
Can testing mact Hi. N. Norton ester divider, J Macphall To4,0078 
Can testing ma ! W H. H. Stevenson fastener, A. L. Weston..... ° 74,41 
Can testing machir G. I Leiger a: D> ae Oioc6060006006 704,451 
Canning f I lucts, J. ¢ il an | a BN Beis 6640 0 6660des 74 S40 
Candy dipping machine, F. Goldachmict Heater, A. H Humphrey . 7 0498 
Cane, magazine torpedo J I 0 } Heating system, hot water, “&. Ele reole. wees TO4,000 
Car brake ratchet, H. Witt Heddle Trame, T Fuyat ° ees . THA 4AD 
Car coupling J B Thomas Heel front abrading machine, whe “, a Ga 
Car fender, J I Hodgins | tuzzell eee . . ° ° 
Can at & 4 I St | Hides or skins, machine for treating, Per 
Car s > « Zimn ma kins & Parkhurst 
Car gat railway H. Witte Hinge, C. H. MeCauley . 
Car guard rail, street, W. S. Bradley Hinge, spring butt, Penty & Bullard 
Car side bear railw ( I Hiuntoon Hoisting device, BE. Stowell 
Car sick bearit railway, Northrop & Hoisting machine control device, G Hi 
Steinbrenner 704,088 Reynolds . ‘ 
Car, tramway A. Maurer 74,007 | Hoists or elevators, controlling system for 
Car wheel holding device B. ¢ Deskin TOM ATA electric, A. EB. Maccoun... 
Cars, hand strap for street railway M | Horse holding device M Lopisich. 
t “ 74,143 | Horseshoe, Cline 74,175 
‘ r, Head & Dovey 714,034 | Horseshoe machine, M. J. Kelly TO4 O49 
‘ x top backstay, R. ¢ Schemmel 704,384 | THloss or like pipes, apparatus for cleaning 
Carrier See I kage carrier the interior liyden & Simonsson T4045 
Carton, coll apeibl rhe ( i Russell 704,380 | Tlose supporter hex M. B. Hammond . 74,240 
Cashing sales ac unts, means for, I Kk liot air furnace, G. H. Fouts... 7Tu4, 300 
Andersen Itub drilling machine, metallic, G. H. Byer 
Cask closing m« J J. Lenningsen son s . i . 704,178 
Chain making apparatus, J. Girlot Hub runner, adjustab le, “FF Oo. Bailey 704,200 
Chair attachment, A M. Richards le mway, F. Kichhorn et al 704,450 
Chair brace \ Gru vald I A. Wilkinson 704,417 
Chatelaine clasp, J. Ritter i ee Filling indicator 
Chenille, wover - & A Naylor Insect trap, H A. Bierley cece 
Ch rock drill Mellel & Trainner Insecticide and a Emig & Krout.... 
Churn power J \ Madd Insulator, J. EB ‘alvin 
Cigar maker's board, A. ( Can hue Internal ocesitematioen engine, F. Lister 704,060 
Cigar r cigarett lighting devi« RR. Wil Iron, manganese, and alloys of these metals 
son ! iid of electricity, manufacture of, 
Clock, pr im, O. D. Rhe A. Simon oe Tu 
Clock, self winding, ¢ Ilurst Jar cover repairing tool, L. Sarr TOA 
Clothes line prop head, J. G. Mol Journal bearing and air compressor, com 
Clothes lit support, Gordon & Davis bined, ¢ I bu Boils 74 ) 
Cock for gas burners, stop, G. D. Gibbs Knee joint or hinge connection, G Ww. 
Cock, self losing, P. Schwegel Gr nwood TO4 
Coin actuated machine Pr. S. Gattolliat 704,312 | Knots, device for untying hard, J. W. Mut 
Composit machine keyboard attachment, ton . 
dD W Fratchet ‘ 704,183 | Label holder fastener, J. R. Thorne 
Computing machine EK. Roenius 704,114] Lacing device, E. Savoye 
Cooking means ipparatus for, L La gz stud, I I Russell 
i 704,140 | Ladder, R. L. Scott 
704,018 | Lamp, I J. Cleare 
. 704,007 | Lamp burner, H. H. Zimmerman 
G. M. Brill 708,985 | Lamp, incandescent gas, L. T. Alton 
r 704,138| Lamp supporting device, electric, W + 
Crayon t rser r trewster TOON 
Crib and table, « Dorar +] Lasti machine, pneumatic, C. K. Pickles TOLOD 
Cuff holder, F. J Roberts | Lathe auxiliary app ianee, Hi. Croker 
Cultivator, C. W. Sleeter | Lathi ne meta liic, A. Mitchell 
Cultivator, J. D. Riddk }| Leaf holder, C P Weaver a 
Cupellation furnace, D Laird | Le » eae lace eutter, G. O. Bjorkander wee 204,201 
Curler, hair, A. G. B. Seuri Leathers, varnish for making enamel or 
Currents, means for changing the wohent, TE, ©. Wes ccccccsstesces 704,082 
of, W. M. Fairfax | Ledger, J. B. Winn 704,420 
Curtain fixture, 8S. T. Nakashjian | Lemon aqueezer, J. G Bulloch. «++. T03,988 
Curtain pole and shade roller bracket, Letter sheet and envelop, combined, ‘H. V 
Lyons . . ee Wagoner . on occeeserepeees 704,153 
Cutting woven threads, machine for, J. P. Le ucogallocyanin “and ‘making same, ©. De 
Brophy rab e ees eeeeeees BB HHAEPO cccccccccccescccccecs coeeees 704,30) 
Damper, stove, B. M. Gleason.. ° 


(Continue. om page 46) 
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Level and plumb, combined, R. W. Pritt.. 704,369 { Spoor for sand reels, ete., K. Chickering 74,45 | SSSScoccoocoocosoooaaaaaaaeaaeeaas a 
Level, gravity, G. Seyfarth 704,219 00D or rece Square, carpenter's folding, BP. J. Morrell.. 704,074 7 
Life preserver, G. B. C . +++ 704,000 Staking machine, F. J. Perkins.... ++ 704,006 ¢ 
Linoleum, machine for the manufacture of W 7 ; Stamp, hand, L. J. Hendershott... .. 704,189 
inlaid, D. N. Melvin. 704,068 to 704,070 Stamp, hand, J. Durand...cscceccscecs « 704,802 
Liquid delivery appars — & Camp- Without Steam Power should Starch or other amylaceous substances, 
bell sevonueen en 704,129 | ase our Foot and Hand Power marufacturing rice, Leconte & Loise- 
Loading apps atus, J. > 704,142 | Machinery, Send for Catalogues Pe er eee 704,349 
for ying hay Schulz 704,387 Station indi tor, Smith & T i 704,135 
Loads, means for mov ng nay, A, Schulz.. 7 <r4 A—Wood-working Machinery, | jon indicator, Smith Sarrant..... . by its permanent »eauty and wongertul 
Lock, A. R. a — i : > ecee one e < oe : 704, 186 D-faties ot, a mi plat = = pasate, E. F Menters . ~ : 704,022 durability, as well as its * “preservi ng” pro- 
Locomotive cylinder circulator, Sheedy & . Steam plant purge feeding apparatus, J. jes on wood or meta! 
AIL oatactunrherocarnieaicinme 704,130 | SENECA PALLS MPO. CO. rte eee | Angell veceeceescerseseteareaeeteerness 704,469 = 
Locomotive sanding a = Hooper.. 704, 695 Water St., Seneca Falls, N.Y, Stee ig and braking de J . 704,158 . , og: . . 
loom, narrow ware, « Cc. POORB.ccccccc]] CO ee eee eee O04, 15) iXOn S$ Silica-Gra hit Paint 
Loo shuttle, L. W. Campbell.......... Stirrup, 0. W. 704,184 ) 
pee take-up, F. C. Gerfin........seescess 704,204 f T A 1” CHINE SHOP OU Stove, BE. J. Lahan.... »» 704,051 
Loom, weft replenishing, Moore & Clark.... 704,485 Ll Fl 0 | Stove, gas, H. ++ 708,982 Las 
Looms at intervals, means for stopping, G. ie ‘ TOOLS SUPPLIES | Stove, heating, L. Howard... . ee 704,331 2 = Se cA LK | nr vig 
A. CHIR .cccccerccceccevesscccesese . =e Stove, heating, J. L. Bangley........+++00+ 704,470 Non-poisonous, no bad odor, causes no colic 
Magneto therape utic app aratus, J. Burry. 703,989 om: LATHE C ro ie Sugar juices, purifying, H. Gouthiere. 704,027 or cramps in workmen. Color cards free. 
Matches, making, W. H. Parker ‘ . O91 - Surgical instrument hinge, Pilling & Bar- j 
Measuring instrument, G. J. Luck 263 weeeeenes + 704,207 ’ 
Metal sheets in packs, compound for use in ‘ Foo t an nd Power and marret Lathes, Pian- . 703,081 JOSEPH DIXON CRUCIBLE CO, ! 
reducing, T, V. Allis.... RAS OSE AL & 704,285 ers, 8 Rapers, and Drill F anes. 704,102 Jersey City, N. J. 
Metal sheets, producing, T. V. Allis...... 704,287 SHEPARD LATHE ( CO., 183 W. 24 8t., Cincinnati, 4s | 
Milling machine, Smith & Lees...........+. 704,134 - —-— * 703,980 
Molding machine, sand, J. J. McClelland. 704,078 Switch motor, reversing, J. D. Uhider...... 704,336 sibel - eles 
llop holder and wringer, A. w. Smith, THE EUREKA CLIP Switch stand attachment, H. F. Ong...... 704,363 THE HALL 
Hi ag, 704,133 The most useful article over, invented Switching apparatus, ©. Michalke........ 704,202 
Motion, means for transmitting rotary, P. tor the parpose ndispensable to Law- Taper grinding device, W. Y. Allen 704,428 
Ww. DURES ccccccccccecesesesocesesosce 704,245 | yers, Editors, peadents, Ly Insur- 2 Telegraph, C. EL ‘ri 704,023 BRASS PIPE WRENCH. 
Motor. See Rotary motor. ance Companies and business men gen- $ Telegraph and telephone signal, combined A ’ 
ids heli M. WEN iéscerssccccccses 704,003 | erally. Book marker and paper clip. , tae. o. a. ee 704,127 A PERFECT TOOL 
Music retainer, sheet, J. Rawlins........ 704,106 | Does not musilate the paps. iam Be S Telegraphic safety device R. Wright.. 704,165 | WITH FRICTION GRIP, 
Nut 1 S. Ma pains. a: TOs, 088 To be had of all bookseBers, stationers " — i. line coin’ collector, J. J. osinen Bus‘ings for all sizes and shapes, 
u . . . ‘opplewe eee 04, and notion dealers, or by mail on receipt a OTTO TL cece cere eee e ee eeeeeeeeeeereee oat High! lished 
Nut lo R D Hughes. ..... se 704, ~ | of price. Sample card, by mail, free Man- | Tellurian, J. A. B. Lovett......++ 704,350 no po os nde tng 
Nut. lock, P. 2. Wilson .. oon es . 704,162 ue care d wy Consolidated, Poe | Tension device, H. A. Webster r For Circulars and Pric “4 
Oil, apparatus for separating naphtha from, n Co., Box oomfield, N. J. Thermostat, A. Roesch....... 704,115 yi sane s 
EK. R DENRMis 5c cnceness ceseseenece 704,011 Thill coupling antirattler, J. “E. Whitney 704, 160 
Ol burner, BE. B Raymond. Les 704,374 8 USE GRINDSTONES r Threshold, automatic, C. R. Sowden........ 704,305 128 wae MANUFACTURING ae 
Opbhthalmome Wy re - or wit. Van Patton 5 4 ay Time recorder, workman's, A, L. Jaynes.. 704, iM vo 108 EDERAL ST. BOSTON, es 
Ore testing table . B ay M4, 408 80 we can supp y you. sves Tires before fitting them onto their rims, : 
Ores, apparatus fe >r conce ntrating magne tie od A... and a one means for longitudinally compressing BU RNISHINE 
tron, 1 A. BBteoR. ccccccccsccccces .. 704,010 kept in stock. Rememoer, we make a wired-on cushion, G. Robson.......... 704,214 
ee a ee nd 6cess cer beteesecde 328 specialtyof selecting stones forallspe- Tobacco box and cutter, combined, Lap- The niost marvelous metal polish 
Oven, knockdown, W H. “De ahman cial purposes. [2 Ask for catalogue paete G Piss cennccntees coveavce 704,052 a the a 
Package ae at. Pond The CLEVELAND STONE CO, a >» he en, r, W. M. Ketehin.... -e» 704,106 , Contains Ro Acide os apything injur 
‘addle wheel,” Oxline....... . rs | Torpedo and means for propelling same, A. jous to the Metal or 
et Oi UW, MOREE dca visdeotescce sede »269 | 2d Floor, Wiishire, Cleveland, 0. BRE. OTA ar ey .. 704,050 Produces a wonderful brilliant lustre 
Pail, wash, F. E. Libenow.. 704,481 | = Toy, aerial, F. M. Osgood........s.esesee8 704,000 on Brass, Copper, Tin, Zine, Stiver, 
Paper coating machine, J. ¢ ‘hevalier et al 704,434 Boy bank, 0. G. Oramtell.....sccccsccccess 704,239 Nickel and all als. 
Paper cutting and collating mac hine, WwW. me Toy milk wagon, H. T, Kingsbury.. : A cow rubs and the article is band 
¥. Dear..... ers Toy, musical, H. P. Brown........e.+e0s 704,283 A. , ER 
Paper feeder, E. Dammer » TO4,444 EN Train manipulation, system of, L. A. & C. sits in corners or surface of the metal 
Paper machine couch roll attachment, F. _ , CINES T, Preedman...ccccccsescsccccscscccese 704,020 Will restore burnt or rusty Nickel on 
a . ore. a . ee et Marine & Stationary Training apparatus, J. Me Master.........- 704,265 Stoves to its original lustre. 
Pen, fountain, s SNdRAY vos from 1-4 to 16 H. P, Trap. See Animal trap. Put up in cans at prices as foilows: 
Perapectograph, O. Eichenberger 704,307 Ath hi Tree limb support, S. T. Hall -» 704,081 4 Pint, 25c. 1 Pint, M0c. 1 Quart, fe 
Phot grap hic or similar apparatus, adjust- 7 eal Be pee apne ot engine Truck, baggage, G. W. .. 708,990 if your dealers sien pot | hag rit wrile 
ble support for, P. Thill.. . 704,408 amy rite for — , Truck, car, B, Haskell...... . «« 704,188 direct Se Se be chi 
r hots raphic prints, revolving trimmer for, — Pt © Tor catalogue, Tube drawing machine, J. Glesholdt........ 704,316 bearbern | ites rt fongo. 
J. Mathein CIE 8H 704,352 | THE CLIFTON MOTOR WORKS, Type carrier action and means for mounting — . 
Photographie view finder, Robertson & | | 288 HB. Clifton Ave., Cincinnati, 0. \ Game, BD. XK. Weeneliictsesncanse dees: 704,182 | SHOE BLACKING. —FORMULAS FOR 
; ~~ anaes eee Fone aa. oe 104,379 | —_—————— . Typewriter cover, H. P. Childress 704,237 | quid and solid Piacking, are are given in SUPFLEME & 
‘Yanoforte wrist suppor ing attachment, A. Typewriter hammer mechanism, 8. J. : Nos. 1213 ar cents each: For sme 
~ _ ee * WOTTTITITITT TT TTT THE FRANKLIN ~ DYNAMO : Gubed .cocccce gone CO dS CesEe Sen sceocees ort by Munn & © 5. 7h a r, Gouedneling 
"ick, OER s co cccccccccescceceseeses Typewriter’s copy holder, A. Ryden... oe 9 - 
Pipe or e onduit, 4. W. Cooksey semua 50 Watts, 10 Volts, 56 Amperes Typewriting machine, R. M. Bullard. «+ 703,987 
Plant protecte J. W. Roass.. ececece 8,000 to 4,000 revolutions. Sets of mate- Typewriting machine, T. D. Robinson. . TO4,112 








als, fiaisbed parts, complete machines. Typewriting machine, N. C. Darrow. 704,242 





Plow, riding, Ruet «& Tomlinson . ceccesecece 
Plow wheel, B. Cross... . 























































































. Fetes ees For amateur construction — very efficient. Typewriting machine platens, follower ase 
Pot for containing shellac t ete > we sane hd drive a Coma engine, sewing ma- for, OC. BF. LamemR@.ccccecces 704,479 oe) 

Morris . eos eonceccenecceee 704,20 chine or small lathe; run as a generator, Um: Ha runt retainer, W. 04,128 
Potato digger, J. L. Ingersoll...........00 704,046 will furnish current for six 6candle y nies, ; ‘ z. “Norrington 4 © Geymeer tos ox7 | Also for Bromide Bn Copying. , Photo-Rngraving. 
Potato digging machine, F. O * Andre’ ws.... 704,169 | lamps. Parts, $5.50, $6.00, $3.50, Com-) yaiy flushing, J. 0. K ‘tht “ pe hinder 704. Intensely brilliant, vert se burns kerosene, cos 
Sew ele a 7 5 | [&* FRANKLIN} plete, $12.20. Write for circular % pasve, Serine, <- ‘7 ADUN. oo a lcent per hour. Send for lists including Stereopticonas, 
rinting appars ates, © b duc . S. B. Whinery.... 704, or | Ipeode! Shop ’ Valve, tank, 8S. J. Ambell......s. «+ TO4,2 Moving Pictures, Slides and Microscopes 
Printing press, SE ee 4 Vehicle bedy, ©. F t . 704,209 : : : 

Printing press envelop. feeder, M. W. Lilly 704,058 Pareet & Wess. pentatitcheond Stet S., ay. Vehicle brake, © *h. Patina: : : for anz WIL aoe yy | BROWN & EARLE, 

Prints, machine for making blue, R. A. _ Vehicle brake, automatic, B. G. one.... TO4,281 Dept. 6. 918 Chestnut St., Philadelphia. 
Bell ‘ptnetceckunkcemenasadeans 704,232 Search Lights, Electric Gas Lighters. Vehicle propelling means, A. Rieber....... » 704,377 — 

Projecting apparatus, R. H. Edwards -. 704,449 Push the Vehicle, steam propelled, H. K. g A 

Propelling device, boat, F. J, Gleason...... 704,186 | “ plate” or jev ~ 704,258, 704,204 

Pulley and band powe transmitting ap er, it lights, « Vehicle steering and controlling device, road, 

pliance, J. Moorhouse........++ me. For all uses “a. ae a SY nad cal eee eee 
rump, centrifugal, H, Sulser...........s- ae ——— Vehicle wheel, motor, G . 704,101 
ump, retary, W. W. Wainwright.. see Sunes, oe.. OS Electric Searchlight. Velocipede and wag combined, , Complete line, ranging from our New 
ump suction pipe strainer, W. R. Emerson cangerous. $2 paid. Extra batteries, 35 cents. Mey .. ‘ 704,041 Friction Disk Drill for light work to @-ineh 
1 wave motion, KE. Chaquette.......... TO%, by mall or express prepa Vending apparatus, newspaper, L. he ead *k Geared, Self Feed Drill, Send for 
Pumping engine, condensing, M. Leavitt 704,054 | New Standard Electric Gas Lighter. peck ee ee ee : 704,406 Catalogue and Prices, 

\ h and ahe re combined, J. y. Kidder . 704,044 $1.50 each. Vending machine, coin operated, . WwW. FF. & JOHN BARNES CO, 
wh and awiteh, electrical, arcourt & — is BEROEMOR cc ccsccecnceeseeee + 704,201 txtablished 1872) 

Lloyd Cedihedeccsdtbahstasadeeunened TO4, cCa-— Veneer slicer, “Roberta +» 704,213 @ “i 
Puzale, J. H. O' Bern Ventilator and mirror prot 4 1999 Ruby St., © Rockford, I, 
Racking apparatus, D. Bee r BEOMTERD «cw ckcensesvencanses eee 704,076] — 

Rall fastener, J. M. Spaulding........2... Good for one year in any tha (New eae ston brah Vessel, bulk cargo, J. R. Oldham... 704,362 OnREST 
Rall joint, T. Huberdeau.......eccececvess Quantities, 68 per hundred.) one), makers for DFIERG Voltage regulator, T. M. Pusey. 704,871 
Rallway bumping pest, P. Seantin.. . people, Agents wanted. KOCH " “ork, N.Y Wagon, damp, Bh. H. Gle ~ os h 5 704,818 3, 5, 7 H. P. MOTORS. 
Railway contact system, electric, T. B | ane Sole Mfr.. 42 Voooy Si. | Washstands, bathtubs, ete, fixture for, A. Sparking Pugs and Colls, 
Patten .scseeesess eee ees I. Windoelph eno secececcccccooccesese TO4, 410 CREST MFQ@, oo, 
Rallway rall joint, W. J. Austin | TRUSCOTT | MARINE Washing machine, B Fr. Miller hneondéweeease TO4,0TI eer Ee in 
allway sander, J. Quin...... 7 0} Watch dial illuminator, Fr. M. Durkee... 74, 4460 
Rallway se magnets, ete., Ma. >. I econ Oe eat | MOTORS Watch protector, F. A, Chervenka TO4, 246 WE MAKE A SPRCIALTY OF 
Rallway signalling ad Annee... FO es Water loget ventilator attachment, & C 
malay Senay bins, Te. nore: Sokela| TE aay Sp Bie yee wi |GREY IRON CASTINGS 
Rallway switches and signals, electrica ap- The sim Water heating apparatus, W. Higbee... TO4,890 

paratus for operating, ! Ducouseo.... TO4, TT most wala u Ps Water purifying apparatus, J. Davis...... T4244 FOR AUTOMOBILE WORK 
Railway tle, B. H. Smith. ...cceccecccuns TOA, | mt | Water wheel, 8S. M. Thurman,........s0065 704,405 UTICA STEAM enone AND BOILER WORKS 
Railway wagons in loading or unle ading, eee evesd at a engines | Wave motor, B. Chaquette.....ccceeeeenes TOS, 008 UTICA, N. ¥. 

; - tus ae Se ey . Y \y ‘. 704,304 ; a a Weeding implement, B. Sandle.... 704, 120 
tallways, automatic stop-signal for, a a Weighing apparatus, J. Manes, eee T4005 , 

Chaloner ...seesees secesecsceees TOMS | Made Phan double, and triple: Weighing machine, automatic, F. ‘Barto... 704.420 if you want the best CHUCKS, buy Westcott's 
Rake and stacker, combined, J. H. Kinds oylinder, both two and four | wail rie BR. A. Hardi#on....ess . 704.260 == Little Giant Double Grip 

OO i ae cpt 7 f aycle, ranging from 1 to 40H. F Wells, expanding reamer for oll or ar . ie, Drill Chucks, Little Gian 
Reclining chair, adjustable, J. BE. Hanger Catalog for the asicing. tesian, J. DP. Smith..... ponsiessoncs. NOREEN , poe Seeses 
Refrigerating planta, ammonia purifier for, Wheel See Paddle wheel i } 

J. Seheideman | Fraccott Boat Mig, ‘, Wheel, W. T. M. Brunnemer....cccccccces TO, a4 
Refrigerating plants, purifying refrigerants "9 | Windmill, L. A 7 . 

, in elre ulation in, J. Scheideman . 704,383 ST. JOSEPH, MICH, | Wire, weaving, © ’ ‘ 

-. eo age me tee ans " = Fie : tt De 23 Wood fluting machine, “BR. Rawaon........ 7 ' : o , : ination 

teminder aystem, perpetual, B irosh - TO, Woodworking machine, Dudek & Dembowsk! 704. i7 ‘ athe Chucks, Geared 

Ie spirator, G. L. Powler.... se eeeee 704,017 3,000 Degrees Woodworking machine preasure device, IR P Combination Lathe Chucks, Plain Universal Lathe 
Rheostat, A. C, Rastwood shee .* Oe Se of heat exist in the cylinder of Thomas ‘ sae eSeGe cvcccceseccescs 704,147 |] Chucks, Independent Lathe Chucks, Made by 

Rope grip for snaffling, J. H. Wallace 282 | working gas engines, which gyeiste Wem Te fi Wiliiectaenidscecesnsascetse qo4.4o7 | Westeott Chack Ce,, Oneida, N. ¥., U. ® A. 
Rotary engine, A. TT. Stimsomssseceeeeees 280 | in causing the igniters of al Ask for catalogue in English, French, Spanish or German. 
Rotary motor, ff. U. Gray.... }| ular stationary engines, except Finest PRiZk at COLD NaN BXPORITION, 1508, 
Rule, Bo M. Gerardin.......s | the Haray Motor t stick, wear ‘a — 
Bafety device, A. Bundh...ccccccccecsss . } out and give trouble; we do not we 

Nash ! othe connection, A, . have these troubles because _ DESIGNS. OLVERINE 

as stene " :| spark Jumps iosice the cylinders » i E 

Sam fa . ™ r, “ , att se 90400068060nE6 , 4 ‘Jamp parts exposed to heat. Bedge, . - oe. z shes Cdoeweesecvececoee & Gas and Gasoline ngines 
Sash lock, ¢ Stimpson. ... »279 | 4-horse, We — 1 hour | cee ~ : - _o—— eee; teirieser STATIONARY and MARI 

Sawing machine, P,P. Batte.....ceeeees 704,170 - D : for, 1.” Viitbom | The “Wolverine” is the only reversible 
Sereen, G. W. Cross vette e eee ood | MARDY. MOTOR WORKS, Ltd, Spoons ete., handle for, H. Our a arineGas Engine on the market. 
Seal lock, C. J. Reynolds apesnugtenn 704,107 | Port Huron, Mich, _ It is the Habtest engine for tts 





Sealing cap for bottles, sheet metal, N. B 


Abbott AR ; moc|B. F. BA 


power. Requires no leensed en 

































Ss — gineer. Absolutelysafe. Mfd. by 
Sealing wax can, tin, W. EB. Moyer 704,075 W WOLVERINE MOTOR WORKS. 
Some here signal on omatic electric J : ELEVEN- INCH SCRE TRADE MARKS. 2H s 
may x ’ ton , " 4 UTTING LATHE ron Street, 
Separ ‘tor, Fe Outler See F. hey | ad , Cl Roots and shoes, Perkins, Hardy « ©Oo,.. 38,506 Grand Rapids, Mich, 
Ss ea and ‘welt eves ling ms tehine sho wo, J For foot or power as Boots and shoes, United Workingme n'a Root 
B. Hadaway * 704,457, 704 458 ‘wanted, a as r and = Compers oe ceseesecssese 38, fv o e 
s - BGRWBY cescsseccceess . , . cross eed and com- . hate nal tooth, and Mesh, 
Sew — = hine feeding mechanism, D. M - ‘ pound rest, A strictly en Manufacturing Co...... + a8 38,571 Scientific American 
d Smyth aevsseseeeeeceseseees p ‘ 704,137 igh rade, modern Chocolate covered matasace _— , : 
Sewing mac hine guide, A. Lennox 704,200 tool. sk us for print- Trowbridge 88.579 
Sewing machine oyerseaming and b linds tite h- ed matter. Cloths end » AR ; ail, er ececesesesesess BR, O76 
ing attachment, W. D. Beam eees 704,201 - — ~ 
Sewing machine shuttle, H. R. Tracy.... 704,406 » B. F. BARNES ke = » ult _ & ae. . ‘s ve se . , * 38,504 
Sewing machine take up, Chauvet & Coulter 704,297 f COMPANY, get on : a 2 8 H. pa it , Soap, anc a 
Shaft cross bar, vehicle, Hayden & Hatha Rockford, | meen —, . me . » Smith. .eeeeeeeeee Bi 
WOy © eB accuccces ° g0sccesccesessee 704,460 “EES, & Os ese nneeeeeeeerenteeeneeee 
: a DBE Fete aie THeox 70410817 ——— Ginger snaps, F. Goets.......eceeeeees 3 7 
Sheep ning =, : 3 ; * 708 106 cunt lamp chimneys, lantern globes, and 1876 1902 
Sheet metal bailed can or vessel, B. IH. | oun” pon ay Ot 
EMPRIR ccccccccccccccccee 6a9-4644zc0's. Te i ep e ’ sa My 
Sheet metal vessel spout brace, a L. Wa- | L ehraeene, ‘W. F.. DOWRBs ococdcccvvecéceoeis f 15,000 Valuable Papers 
gwandt ..... 4 s ples: y Medical compounds, certain named, A. V. M. vs Ae 
Shelf, bracket, R. R. Walker... 4. iu CURED srccccsnceceseccesshesdvcocsacer a 38,585 JUST PUBLISHED. 
Ships, mooring, W. M. Walte 





Shirt vest, G W. Sheckells eee 
Shoe upper fastener, W. BE. Ellis.. 
Show case, Lewis & Grow.. 

Sign, illuminated display, C. C 





Olls, lubricating, Galena Signs 
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Send for Free Catalogue No. 16 B. 


| Medic Ines and medicinal plasters, certain 
- FOR MECHANICS. Ph ay . 38,682 LARGE edition of this new cata 
‘ 
| 
| 


38,589, 38,500 y , > , Satet . 
Pofate, mineral, Mohawk Paint and Chemical logue now ready for distribution. 
















Signaling system, J. . dick. POP RS es Bt oF ae om 3 y sands o » apers are 
Signaling ayetom, J. J. Ruddick The L. S. Starrett Co., Athol, Mass., U.S.A. | paper” carhonad, Gonorai Manifold 60... weg r me: ands of new papers are 
Smoke preventing furnace : Poultry, Clarinda fealar, Butter & Egg Co. isted in i winging i +5 , 
peccatheagee senda age Dias PERFECT - PUMP - POWER. | Remedies for certain named diseases, inter ted in it, ging it up to date. Sixty 
ee ere nal, J. B. Plent.......++++0++-0+s. . 38,584] three-column pages. Copies will be 
Soldering machine, can, Hodgson & Talia is attained only in the | Remedies for nervous diseases and diseases 3 c 
ss. ’ , ee iia ee TABER ROTARY PUMPS of the stomach, liver, and bowels, Mur mailed free to any address > WwW 
ae ancese bacecheni ae 704,257 Vv S in 1 WOTic 
Soldering ‘hine for she« t etal cana — | TQ are mechanical mG MERGES GOiccnsccccecccsbmenndvocs 38,583 , z u 
prin I nga se t me ‘& Tallin. simple and durabie.Will Rubber heels for boots and shoes, Plymouth on receipt of request. All Supplements 
erro 4 .. 704,256 | pump hot or cold fluid, DE UG ds sencneseaned ~ 38,568 listed i tal , 
. oo Nate yee Se mendahnn Gugien th —— thin or thick. Requires Sheetings, Belton Mills. eee istec calaiogue ci > 8s i 
ome . ee @ and reproducing device, B. esanie as skilled A. hhanic © pe —. - oO Eaten ro ; e in 54 can be supplied for 
. ODNBON . ceececccecececseeeeeeeseses 704,047 | a rower at jeast cost Parts Sno, . a +] ‘ > @ 3 eac 
Spark prevente r tor loc omotive or other en- — nda TABER PUMPCOBUFFALO.NY. "3 te A cade Py Made of Spx a oF a - Ae Gold onus ten cents each. 
2 rummon -+» 704,008 | iron, steel or bronze, Can be . Raatnene Sinn amd wndiene — 
Bpeed regulating and reversing de vice for driven by belt, ry 4 i en- Tire ys and Rubber “ “ mM u NWN & co 
+ transmitting mechanism, F. H. ‘gin 1e att: chment. 4330 Nlustrated Ostelique | Co. teseeees 38,572 shed 
Taleb «cchuncectanlaaecbioendebeneed 704,430 | TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. (Continued on page 46) Publishers, 361 Broadway, New York, 
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Bureaus of the 





New York Central Lines 





Kach city ticket office of the New York Central 
Boston & Albany Michigan Central, Lake 
Shore, Nie Pour, Pittebure and Lake Brie, Lake 
Brie & Western Kailroades in the cities of New 
York, Brooklyn, Boston, Worcester, Springfield, 
Albany, Uties, Montreal, Syracuse, Rochester, 


Hualo Niagara balla Detroit Cleveland, 
Columbus, Indianapolia, Claciunati, Louleville 
St. Lowls, Chiceaga, Denver han Francison, 


Portiand, Los Angeles, and Dallas, Texas, is an 
information bureau where desired information 
regarding rates, time of trains, character of 
resorts, hotel acoormmodations, and a thousand 
amd one other things the intending traveler 


wants to know will be freely given to all callers 


trave 

















wall Wangs i 2 sags om moa OF EVERY DESCRIPTION AND FOR ALL USES. 


oo HARRINGTON & KING PERFORATING CO. 


LABELS. 225 N. UNION ST. CHICAGO./LL. USA, 





“Aeme Mineral Water,"’ for mineral water, 






































Acme Mineral Water Co. ......00ee0. a 
Belle Peep,”’ for cigars, Amerie an Litho ow Se Ra (ip MUNROE, HALL & HOPKINS 
graph (Co...... eeeséane E> From bunris to Sunset poor paint ’ 5 
Camthol for medicine, T. L. Anderson cracks and crumbles in heat and r 
Capilaux,” for hair tonic, Apotheker Bros, E weather. The sun. PAINT 5 ' ’ 1§ 
Dome Fire Clay, for fire clay, Hillsdale PATTON'S pun PA q — 5 
Fire Brick and Clay Co. .....cecesececees { roof , 
Emerakis, for cigars, R. H ‘Bue tther... ; Lasts for years; guaranteed for and ENGINEERS 
Fit for a King, for baking powder, Wa P five. Weare always giad to advise ~ 
bash Baking Powder Co : . Onany paint question. Book free. } = Room 725, BOND BUILDING WASHINGTON, D. c. 
Frederic,’ for hats, ©. B. Sackett...... PATTON'S PAINT COMPANY, os . a z 
Ulyeotone Comp. Dw Dy’ tor medicine, "| ZOZp>h ahi ake ouret, Mitwanteny Wi {QS Inventions and Processes Perfected. | Plants and Rquip. 
Dinet & Delfoan eeseeoesece 920) V7 - ~— . PS = Measurements, Tests, and Efficiency Determinations, 
J. Williams & Bros, Hand Made Original — Laboratory Investigations carried on and Re “ports ren. 
= ag ig Stogles, for cigara, J TON i ee — dered. Analyses of every deseription made 
nina @ roe ee eeeeeeeeeee eee 
; . ae CHARLES E. MUNROE, Ph. D., F.C. S$ 
Lada, for hata, C. BE. Baekett.....ecccees , 0 ee Fe We Se 
Pa FED gp MORAN FLEXIBLE JOINT N. MONROE HOPKINS. Ph. D..A. 1. E. E. 
Rplegel Co..... for Steam, Air or Liquid CLARENCE HALL, M.A. C.S 





Made im all sizes to stand any desired 




















— ‘eal for lager beer, G " Pleller man oom pressure. Long Distance Telephone No, Main @588-y, 
Paramount Pure Old Rye Whiskey,’ for Moran Fiexibie Steam Joint Co., inc'd, - 
whiskey, H. ©. Bonack 0,280 Mii Sd Bast St, LOUISVILLE, KY 2000 Revolutions a Minute! $ 5 
Spring Rank High Ball Splita, for high -_——_- —— 0 
ball eplitea, Whallen Bros 0,284 , 
Spring Bank Lithia High Ball Splita, for A WR j=; 
high ball aplita, Whallen Bros 0,283 Measurement 10 inches. 
Stewart's Oderles: and Taateless Castor Oil, ROLLER BEARINGS Throws air equal to any $15 
for castor oll, . tewart Manufacturing Co. 0,208 val neeniaes electric fan 
“Tetiow'’s Violet Bouquet Taleum Powder,’ for pert ‘ RUNS BY WATER 
taleum powder, etiow Mfg Co 0,278 Bee March tat e of this paper, Requires but 10 Ibe. water 


Tufted Silk,"’ for neckwear, Bendix & Biaen pressure, Can be connected 

















ataedt - swe ‘ ra 0,277 A PERFECT BEARING. in any room or to any spigot 
‘Turkish Nerve Builder, for medicine, B 
= "Show ied - te , . 9,200 DURABLE. GUARANTEED. | Fed by ry loch Hole. 
1 an oS mee, © S Pelee... Se Send for Booklet AGENTS WANTED. 
IENTS WANTED 
— AMERICAN ROLLER : ’ ’ , 
AW. FABER a BEARING COMPANY, DELAWARE RUBBER COMPANY, 
Manufactory Eatablished 1761. PRINTS. 88 Binford Street, Boston, Mass, | 631 Market Street, - Philadelphia, Pa, 
LEAD PENCILA, COLORED PENCILS, SLATER The Unele Sam Shoe,’ for shoes, Uncle Sam — - es 
PRNCLLS, WRITING SLATES, INKS, STATIONERS’ ma. aoe Scosinte Ghina, fae checolate . 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. chips "Peowbriden Chocolate ¢ hip Co S31 
78 Reade Street, New York, N. Y. . 
GRAND PRIZE, Highest Award, PARIS, 1900. Pa se Ss py ag Be Suitable for your handwriting from a sample card of 12 leading num- 
in print insued since 1863, will be furnished from bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 
this office for 10 cents, provided the name andl A 
vumber of the patent desired and the date bx SPFNCFRIAN PFN C a ~ eR EFF a 
The MEDART { elven Address Munn & Co., 361 Broadway, New | J, e _— ‘ re st BENCER AN 
q| York «= < . LN UU 
of ete tare tn 4 Canadian patents may now be obtained by the In 349 Broadway, New York. 
tertal * * ar ventors for any of the inventions named in the fore 
handy with tools, te t bev ts { going list For terme and Sertaee — : 
of the highest character at ane half address Munn & Co., 361 Broadway, New York. Price | tion icles 
the boat factory's price. Freight 
7 bas Nem Pm “ 4 mw hte q| —= | $46. Na al Electric Veh 
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RIVETT LATHE 


No up-to-date manufacturer can 
afford to do without it. 


>» ss 
mate ™ GOLD MEDAL 
AT THE PAN-AMERICAN EXPOSITION. 
OF" Send for Catalog.43 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. S. A. 

























DUNLOP | 
DETACHABLE TIRE 


has a world-wide repu- 
tation for resiliency, 
speed, comfort and 
durability 







end DUNLOP TIRES 


for Bicycles, Carriages and Automobiles, is proof of 
their high standing with tire users. They have a name 
and fame everywhere as being the most successful and 
reliable tires of their respective types. They raise the 
standard of any ae of vehicle in the estimation of the 

f purchaser. We have in 
stock, and will supply, 
the proper size and 
proper weight tire for 
every kind of wheel. Let 
us send you expert advice regarding the 
tires best adapted to your needs. 


Ghe HARTFORD RUBBER WorKS Co. 


HARTFORD, CONN, 






























HARTFORD 
SINGLE TUBE TIRE 


is the synonym for ali 
that is excellent and 
advanced in tire 
construction 


These ore the 
iy tools 
ro oeed ond 







Our Hartford Solid Vehicle Tires 
are particularly adapted for use where length 
of service is required. Proper strength 
and uniformity ts guaranteed 











NEW 


ENGLAND WATCHES 


have a wor! |-wide reputation 
gained by results as accurate 





FREDERICK PEARCE 


timekee pers We make all 
sizes and styles, We sel! only 
complete watches. Catalogs 216 WILLIAM STREET 
sent on request. 
N. Y¥. CITY 
THE NEW ENGLAND WATCH CO. Mannfectures of BLEC TRIC Al, MEC HANICAL 
37 & 3 Maiden Lane 131 Wabash Ave. and SCIENTIFIC APPARATUS, Our factory is 
New York Uhicazo. equipped eth the best up-t a machinery and tools 
. A 7 We make a speciaity of model work for inventors, who 
(Claus Spreckels Building, San Francisco have the bensetit of assistance from vur engineering 
dept. Furtber information on application. 
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A Watch 
Case Wears 


at pointofcontact with the hand or pocket, 
A solid gold case wears thin and weak 
and a cheap filled case wears shabby. 
Jas. Boss Stiffened Gold Case 
guaranteed to wear for 25 years. Itis 
made of two layers of solid gold with 
a layer of stiffening metal bet ween, all 
welded together in one solid sheet. 
The outside gold will last a quarter of 
a century and the stiffening metal will 
y +. keep the case strong as long as you wear 
eel” +6) it. This is why thousands wear the 


JAS. BOSS ‘coin 
Watch Case 


on costly works in preference to a solid gold case. Ask your 
eweler to show you a Jas. Boss Case and look for tre 
Ceystone trade-mark stamped inside. Send for Booklet. 


THE KEYSTONE WATCH CASE COMPANY, Philadelphia, Pa. 

















| Send (M Ilhustrated Catalogue and Testt- 
monials, and State Your Power Needa 


STEWARD’S WONDER 


ST 


CHARTER ENGINE 
(SED 


Stationaries, Portables, Sawing Outfits, 
Woleters, Engiace and Pumps. 
1 


mee Ni BURNERS 


AT 
















Zz. 


All varieties at lowest prices. Best Railroad 
ai and Wagon or Stock Scales made 
Aine 1000 useful articies, including Sates, 
Sewing Machines, Bicycies, Touls, etc. save 
OD a CHICAGO SCALE Co., Chicago, TIL. 


‘Scale 


td 


CRUDE ASBESTOS 


DIRECT FROM 
prepareD | R. H. MARTIN, 


ASBESTOS FIBRE | ofrice, st.Paut BUILDING 
for } Menntnctavers wee | use 220 B’way, New York. 


icy | 


LLEL CHBE SL¥aq 
SAAMI NM LAMM commu tl 


ANY Pace 
py Any One 
FoR Any Purpose 





K1—Gasoline, Gas, Distillate. 











The Exponent of Highest Art in 
Sample Zic.in stamps 
Ask for cats uosee 
f vattann ora, Tenn 

w 


BE MPG CO 


LAMPSALLS Sc 


IDES=L- sA 


Wi Chambers *t 





PONY PREMO 
No. 














\@ 
LLCO MAD te 


ed 


is practically unlimited. There is no branch of 
photography in which the efficiency of the Premo 
has not been exemplified. Premo cameras are 
made in all styles, from the simple instrument 
at $11.00, to the most complete appliance at 
$250.00. One of the most popular of all the 
Premos is Pony Premo No. 7, priced at $45.00. 
Using either plates or films, it represents the ideal 
Ask your dealer to 
show you one or send for thaPremo Book. FREE. 


Dept. W, Rochester Optical Co., Rochester, N.Y. 


WtMhte 


. 


The Power 
of the 


PREMO 


instrument for universal use. 


















CSA shainess 


No, 1 Steam Runabout, 
Price, #900, 


Chainless 
Automobiles 


Have man 
tures Flexible Frame, One 
Hand Control, Bevel (rear 

Drive—No Chain, Engine and 
Transmission running in oil, 
Large Fuel and W ater 
» inetantane 















ous Foot Reverse, and 
a Burner with « pilot 
light ~ doesn’t blow 


"Blue Ribbon 
Winner Long 
Island Endur 
ance Contest, 


100 per cent, 
New 


Catalogue 
: Ready, 
Century Moter Vehicle Co., Syracuse, N. ¥., U. 8 A 





Lf it isn’t an Eastman, it isn’t a Kodak 
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A new folding 











KODAK 


for the pocKet—almost for 
the vest pocKet, at six 
dollars. Makes pictures 
1% x 2% inches, loads in 
daylight, has a fine men- 
iscus lens, brilliant finder, 
automatic shutter—in fact, 
has the “ Kodak quality ” all 
the way through. 


No. 0 Folding Pocket Kodak, lor ple: 
tures 15x 2%inches, - $6.00 


Transparent Film praeentes, 12 ex- 
posures, 154 x 2% ; a .25 
Do., 6 exposures, + . ° “.. 15 


EASTMAN KODAK CO. 
Rochester, N. Y. 





gue fr ce at the 
| vr by mail 


$4,000.00 in prizes for Kodak and Brownie Pictures. 








RESTFUL SLEEP 


In Camp, on the Vacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 





Style 61. 


Camp Mattress with Pillow attached. 
Also showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use 
G2 Send for Mlustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. I. 


ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inc hes. and 
is capable of propelling such craft at a speed of 7 miles 
per bour. Illustrated with 21 cuts. @ SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by 
mail, from this office. s m this office and ‘from all newsdealers 


All All Arithmetical 


Problems 
solved rapidly and accurately by the 
Comptometer. Saves 6) per cent. of 
time and entirely relieves nervous and 
mental strain. Adapted to all com- 
mercial and scientific computation. 
Every office should have one, 

Write for Pamphlet. 


FELT & TARRANT MFG. CO., Chicago 


THE STANDARD ACETYLENE LAMPS FOR VEHICLES 
OF ALL SORTS FOR YEARS HAVE BEEN 


SOLAR LAMPS 














bs hana ot. 





From the time of the introduction of Acetylene Gas 
there has been only one lamp that would stand ¢ 
test The Solar. The acme of Solar perfection is we 
ew French Auto Headlight illustrated here. Our cata- 
logue tells all about Solar Lamps of all kinds. 
t#” SEND FOR IT. @8 


BADGER BRASS MPG. CO., =~ Kenosha, Wis. 








